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ADVERTISEMENT 


TO THE 


SECOND EDITION. 


W 


< . 


Courſe of Lectures and Experiments; which, in the 


Year 1737, were given at Leyden, to a Society of 
Gentlemen, moſt eminently diſtinguiſhed for their 


Skill, in all Branches of Natural knowledge, This 
will be readily allowed, when it is known, that 
Van Swieten and Gronovius were of the Number, 
Cramer, who had collected the Chief of theſe Mate- 
rials, and made the Experiments, had been inſtructed 


in Mineralogy, and in the Practice of Metallurgy, by 
the greateſt Maſters in Germany; and at the time 
above-mentioned, and for ſome Years before, was 


employed by Doctor Iſaac Lawſon, as his Operator in 


| Chemiſtry. This laſt named Gentleman, had reſided 
much longer at Zeyden, than thoſe Foreigners uſually 


do, who go there to qualify themſelves for the Practice 


of Phyſick. He then employed himſelf in the Cul- 
tivation of thoſe Arts which he had there been taught; 
particularly, of Chemiſtry ; and was highly eſteemed 
for his Skill therein; and lived in great Intimacy, 


with Boerbave, Van Swieten, Gaubius, Gronovius, 


Grave ſand, Albinus, and with ſeveral other Men of 
great Learning, who reſided in that Univerſity, 


and which was then in its moſt flouriſhing State; as 
alſo, with Linnzus, who was occaſionally there. 
Doctor Lawſon afterwards ſerved as Phylician to the 
_ Britiſh Armv in Flanders; 1 by his Death, 1 
| * 2 the 


* 


* 


T HE principal Parts of this Treatiſe were firſt 


_ diſpoſed into Order, to ſerve as Materials for a 
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ADVERTISEMENT. 
| * Year. 1745, the World. was. deprived 1 * 
| vantage. of many uſeful Diſcoyeries. To him 
we owe ſeveral of the Qbſcrvatipns cohtained in 
this Work, to Which Van Swieten, Gronovius, and 
others of the learned Gentlemen before mentioned 
alſo contributed. But the Care and Trouble of re- 
ducing the, Materials into Qrder, and writing them 
out fair for the Prefs, devolved entirely on Doctor 
Lawſon, as fully appears from his Letters to the 
+ Gentleman who häth ſupplied us with theſe 
anecdotes, and who, in Juſtice to the Memory of 
ſo worthy a, Map, thought proper” to make known _ 
_ how much, he had contributed, to this Performance. 
If any "Thing can add to the high Reputation of this 
Work, it muſt be the Knowle G of its having been 
compoſed under the Direction and Patronage of Men 


- diſtinguiſhed, far their, Knowledge in Natural 


Hiſtory, and in every. Branch of 5 e 
b 441 tors 05 FA ooafloaan F 
10 this 8 Kalten, Fo zit of Evglith 1 
i has been enlarged ; and the References to the 
Ee Tranbsctions of the afl, Sociery, 
broug St gown to the Year I 1494: 5-0 
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To THE 


FIRST. EDITION 
n ie 


. * — 


: : 5 ©% 
.. 81 


#:} 11 A . L. in this ene Work, 
the Reader the Elements of the Art of ae e, 
that is, that Part of Che miſtry, which conſiſts in a 
ſtrict Examination of Minerals, by Means of a pow. + -þ 
per Apparatus. I have written this chiefly, that it 
8 may be of uſe to ſuch Lovers of Chemiſtry as ap- 
themſelves to the Study of mineral Matters. 
. or this Reaſon, ſuppoſing that ſome of the ſlight- 
eſt and moſt common Chemical Preparations were 
in ſome meaſure known to the Reader, I have been 
very, ſhort about them, when I have had Recourſe 
to them in the Practical | Part of the docimaſtical 
Art, except perhaps in ſome Places, that. required 
a more particular Deſcription, as being little taken 
Notice of in the common Chemical Proceſſes. There- 
fore I thought it proper, previouſly to give a ſhort 
and ſpecial Theory of this Art, that "thoſe who 
ſhould come to the Proceſſes, might already be ac- 
quainted with certain Things neceſſary to be known; 
that by this Means the Mind might be more com- 
pleatly Inſtructed in the making of the Apparatus, 
and the different Manners of proceeding be more 
eaſily underſtood. I have begun this Theory by an 
Explication of the leſs compound Objects of the 
Art, that theſe being found pure, might be diſtin- 
guiſhed by their outward Form, or by the ſlighteſt 
Trial, eſpecially in the Fire. The {imple Stones 
have rendered this Matter the moſt amhevits Por = 
_—_—_ — 


174 


E „b A * A c E. 


almoſt all Authors have ſettled the different Claſſes 
of them only from their Figure, Tranſparency, Co- 

our, &c. which Method, however, can be of little 
| ſervice for our Purpoſe, and evenin general, Thence 
it is, that there are Exceptions in every one of theſe 
Claſges, on Account of ſome Reſemblance with 
regard. to the Particulars juſt mentioned : So that 

tones, which are called by ſome general Name, 


do not always reſemble each other as. to the other - 


_ Characteriſtics, even the more eſſential, which for 
this Reaſon ought not to be neglected upon any 
Account. And as it is no ſmall | Help towards a 
ſolid Knowledge of Compound Minerals, to know 
e Action of the ſimple Ones upon each other, 
Fee one has a Regard to the Conditions requi- 
te in every Caſe, and no unſeaſonable Fictions are 
admitted; I have for this Reaſon explained the Vir- 
tues of the Menſtrua in the ſecond Chapter. In the 
mean time, let none expect to have this Matter com- 
en treated here; I mean as far as it is known 
rom the Experiments hitherto made; becauſe it 
cannot be exactly known otherwiſe than from the 
Proceſſes themſelves. Therefore, 1 have inſerted 
very few of theſe, and even none but ſuch as 
might be confirmed by the eaſieſt Trial. Had 1 
done otherwiſe, I,muft have ſuppoſed that many 
Things were already known to the Reader, a 
are familiar only to experienced Artificers, to whom 
it would have been an uſeleſs Trouble to propoſe 


them. I have, for the ſame Purpoſe, wr a De- 
POR" of the Infframenes:, ; 


It is ei to conceive, chat it 0825 not bern in 
my Power to mention all compound Minerals, on 
Account of the numberleſs Differences proceeding 
from their various Qualities, Proportions, and Com- 
pPoſitions. Wherefore, I would have what I have 
ſaid on neſe Matters, conſidered only as a Speci- 


men. which, however may be very ulefol, and even | 
* neceſſary td young Beginners. 


4 bas 


17 
TH 


% 


» CY E x A. O E. G vii 
3 ad d a 2 ſhort TR II of the Works 5 
which are chiefly and ſtrictly Docimaſtical, to which 
1 have annexed Explanations of the Terms. f. hen 
follows a ſhort Account of the Effects, and of the 
Utilities reſulting from them in ſeveral Arts and 
Sciences, as far as theſe Things can be agent 
here. This is what I had to ſay concerning the 
Order I have propoſed to myſelf i in treating this 
Theoretical Part. 5 y 13 
But, as L have, for worte Sake, ſeldom quoted 
any Authors 5 in this Work, I ſhall here mention in 
general thoſe fram whom I have borrowed ; though 
an. indefatigable, Labour, the cloſeſt Tal pection, 
and Hands that were not afraid of the Blackneſ; of 
; 80 have indeed been my chief Maſters in 
this Art. As to the Theory of it, Dr. Stahl has, in 
a clear Manner, given us the Principles thereof in 
many of his Writings. Dr. Henctel has given us 
Inftructicns about compound Minerals, and chiefly | 
about metallick Ores, 1 in his Pole. 
Mr. Ercker, in his Treatiſe written in Germany, called 
Probier-Buch, and Agricola, in his Treatiſe De Re 
Metallica, Lib. VII. have given us the Proceſſes 
themſclves, to whi h Modeſt. FTachſent has added 
ſome few Things of his own, As to the other Au- 
thors, they have borrowed all the Materials from 
_thoſe above-mentioned, or have not been made ule 
of by me, becauſe I knew them * 


If the Reader approves of this Work, Ye! 10% 
expect ſome others, ak, will. n be more 
elaborate. , e 
111 151 ö - N | ert TT ICH 11140 3 


wm { £ Þ . 9 . » * 8 7 14 
N 0 1 * ; . 1 ' : 14 1 — PE i. 3 1 ; « 3 2 ; 
. * ; LLAWEY # 4 8 ; p 8 4 4 174 14 
= _ L 0 
z * - of os 
: } ; 4 "oy * O = ; 
19 2 £ ö _ ” £ a 5 0 wn 
* —— | > "8 # 7 % 14 1 . F . 4 1 L 3 7 5 3 44 4 & 1 * bf # k * 4 
- F.&a 4 4 * 1 W 2b * > TY, 3+ V . : 1 j . * ; SEY 
" * — . , 

A . - * ny, p ? --1*4. 3% , » 5 - X . $1 ; : . « 3-Y „ 
4 : 7 5 19 , of 2 Y . 4 2 1 1 4 4 4 4 p : l 1 a th | *  / l 5 7 LY 4 1 
* 0 3 4 2 * o ” 2 & + # FAo# 5 L 1. 1 & 7 1 13 2 8 C oy 1 4 1 1 

2 * £ 
7 
. 1 
; , gg "we 4 4 # 4 7 . 
x ® Ld 1 
4 . 1 4 *? 7 ! F 7 
7 y : 


- 
U 
< oy : 
=>, 
— 
" 4 
OY + : f 
4 = o % , * — * * * . 
4 * 0 vw * F of s * ** — ; — t 
PY 4 = * 4 . 7 
* . - _ 2 * 
I — d , ; ? 
7 ” - 1 
* * ” 
- a> % iT 
b + = 1 — 
= P b P i 7 
a » 1 " > 
4 . £ * * 
. 
— % 
- — * * 4 ? 
| . * 2 2 
. $ 
4 a * 1 5 
- WF . | 
N 9 » 
* 4 7 
. * 1 * 
* * * 
* - 4 = - w . * * 4 
. 2 323 1 x 4 
. * * alt 
= N * * 7 
0 "ooo fon 
, T — * * "> . * 
— of _ 5 9 * s 2 6 p way 
4 by a” 2 ; * v4 & £ * b 4 
* o wo : * A . * v4 x 
4 « 4 AS. * 1. A R f 7 
a * 1 
on * - . g — : , , 
1 — F , ; E 
: 3 a ; " . Se £ 
« 8 - 2 2 mY P * N 
: * — - « , . 
* * — oY ar — * 
4 4 ' * 
* k q 5 — 4 
4 _ 3 * = * 
, a1 * 
of 5 . 9 " 
, N a — 3 
Y n . ww" bs 
"od 5 nt n F £ Q * 0 
. a” . . . 4 * 3 , . , . - * ! 4 
- * 1 — b 1 ©. , 2 * * << 
83 x , þ a 
4 
th * * 
E . * _ — , 
» - . * 8 8 
21 * *. * - — * - 
- * N - 
Þ - 
. * 9 
* 2 1 
\ _ v * oh 
* 4 of 
_ 1 et — * % 44 
4 — 85 . . ®, 0 
. * * 5 4 * 
" £ * * K „ * 
% P 4 6 * h 1 a 7 
1 * ” 
" _ = 1 1 — — * a — 8 * 
. = Os. 
* 36} 3 o * — _ | 
. , i . — 
- FA - ? N 1 
. 4 Ld . » * a> 
_—_ «< . 7 1 - * . 
7 k % * . * pe 
5 ” 
x " * - * . on * 
Bu * 
—— * 1 
a «4 - - 4 p a * ö 2 ; 
3 x _ * a 4 1 > : : * 
8 þ : * p 5 . 
, : mn 1 * * 
e 8 * * - * fy Ly 4 N ; 
* n A — i « 5 
wh - 
i n 7 6 * ad * 5 * 4.4 * 
* " 
* 5 7 * k * * LO * 
. — 1 
l * 5 * : * * „ 
ny _ 8 
U * 1 4 a ? N om *.. — 7 ) — * ' 
4 ' - $-> 6h * * . 4 4 — 
. 4 * , I #7 * RE - 
- . 6.5 ; « —_ - - » 
9 5 s % 5 1 4 . 
* * by * * 1 P * * R * v 2s 7 — 
R 2 * Fo *** * 1 — * 3 ** "7 * 4 
| - 5 L = — ä 2 22 
ef ; 1 f . — * . A 4 2 4 — — wars $ * 
— * a 'P 
4 T 4 4s ou * Fn | gown 4 fs *s : & £ 2 — 4 © 
| 4 4 of A 1 — ” * * C4 od 
- — af = I q ; N : 4 F / 3 * 
N 4 f * ton ch 5 — 0 of © Wa W 8 * * 
\ >. 3 2 * * — * 4 r 
: 7 — 
n 
5 mn 
— | ; 2 2 3 
s 2 3 7 
— 9 
a 1 * — Fd N 
X : Io. b E « — * oy 23 / , 5m ? — — ; * ? ne ** p — 
, Ad 2 - * * — as * 8 +* S * a — 
. 2 ne 4 Gil — - — N * 7 1 
1 S - " 221 — 4 9 r oY 8 — 27 
- s 2 a þ 4; 2! 4t 
e 4 0 (on "ea E 8? #7 « : — * — 2 * 
- 4 2 FF ow — 5 — 
b * 3 4 4 Fe — * ; 5 4 « z- P * 
? . * 4 * 4 4 4 % w us. x V "IF, * 4 5 7 4 * ag f 
* * K 2 28 N * ; — * 
9 oye! * 4 * 
4 — V * 


CHEST 
OE n 
chief ENGLISH Avruons, 
w 10 


7 Have treated of MixexALs and Mzrars. 
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ſopho-Technicum, Lond. 176 3, 470. 


oh . . Pyritologia, or, 4 Hi iftory of the 
. e, Lond. 1737, 8vo. D 


. da Cota: A Hiſtory of Foffils, 1 1757. 40. 
Llbwyd : Lithophylaceum Britanicum, Lond. 1699 | 


and Oxf. 1763, 8vo. 


Milliam Borlace: The Natura Hi ory of Cornwall, 
Lond. 1758, Folio. 


Cabriel Plattes: A Diſcovery of ſubterranean Trea- 


ſure, viz, Of all Manner of Mines and Minerals from 


Gold to the Coal, with plain Directions and Rules 
for the finding of 'them, in all Kingdoms and Coun- 


tries, Sc. This ſmall, but curious Traci hath often been 

printed at London in 4to; and lately in 8vo. at the 
End of @ Tranſlation of Alonſo Barba. 

Albaro Alonſo Barba : Arc of Metals, the 1ſt ET 14 


Book, tranſlated from the Spaniſh by Edward Earl of 
Sandwich, Lond. 1674, in Two Parts, 8vo, and lately 


reprinted. N. B. The Original is in five Books. 


John Webſter : Metallographia, Or an Hiſtory — 


Metals, Sc. Lond. 1671. 4to. 


Robert Boyle, Eſq. 8 Heads 10 the natural | 
_ Hiſtory of a Country, Lond. 1692, 12mo. In this 
| Book ihe Author lays dowa various judicious Rules 


Fer the Diſcovery of Ores and Minerals. Mam curi- 
aus Things relating to Metals and Minerals, are to be 
found 6i/perſed in his philoſophical Oka. | 


Sir 
. 


LEWTS, M. B. F. R. S. Cammercium Phils- L 


A ; 5 15 | 


* 


* 4 LIST of Abrnoks. 


Sir John. Pettus: Fleta Minor; the Laws of Art 
and Nature in knowing, judging, aſſaying, fining, 
Po. 1 and inlerging the Bodies of confined Metals, 
in Two Parts. The firſt contains Aſſays of Lazarus 
Ercker, Eſſay-· maſter General of the Empire of 
Germany; in Five Books, originally written by him 
in the German Language, and intituled Aula Subter- 
Tagea. The Second contains Eſſays on metallick 
Words, as a Dictionary to many pleaſing Diſcourſes, : 
Lond. 1686, Folio. 5 
Jahn Houghton: A Collection for the improvement 
of Huſbandry and Trade, 4 Vols. Lond. 1727. 80. 
IIIa Vol. I. You have n : 
On Nitre, No 11,12. 


Of Sulphur, No 19, 50. Vol. 2. No. 222, 237. : 


In Vol. I. 

| Of Arſenick; No 243. 

' Of Coal, No 239, 241. 
= Of Copper, No 2 55, 256, 258, 260, 261. Vol. i. 
1 No 404. 0 

1 Of Glaſs, No 195, 196. 191, 198, 199, 179. £ 
1 Of Gun-powder, e ma ey yy to 

| | | VS F 300... | 29 


Ot Iron, No 268, to 278. 
Of Lapis G0 15 202. ae 10 
Lead, No 2625 466. Ls at 1148 2 
: -- al Ceruſs, G 3 eie 10. 
| Of Mercury, No 280, 28h, 283, 288. : 
Of Metal, No 243. 4 AIRY, 
Of Galt-petre, No 221, to 230. RF bas Au 
Of Sal Gem or Sea Salt, No SEO, to 21 215, 2 1 rm to 
2215615305: | 
Of Silver, No 2475 248, 0 28s WA. v c 
Of Vitriol, No 223, 234, 2355 2267 8 


0. Allom, No WIS MG IITIG 10 N 

2530144 Je oh in Vol. mY A Nd abt 
a of Soap, No 40% vottyllzne bd 16010 
498.4. [037-4227 1 Vol. IV. . EK 
0 Minerals, Se. 55 ea. WM. e 


10 1. T 18.4 911 Of 


. [2 2 l 5 2 * 
2991 2 4 : 8 
1 A 


and Smelting Tin in Cornwall. The Manner of the 


4 DIST of Korions 9 

Of Salt Spaniſh, French, Portugal, Scotch, and 
- Newedfls, . p. 434, WHC. 
Fon hays A Collection of Engliſh Words not 
generally in uſe. To this Book is ſubjoined an Account 
of the preparing and refining ſuch Metals and Mine- 
rals as are gotten in England, Lond. 1737, 8 vo. viz, 
the fining Silver in Cardiganſpire. The Preparing 


Iron work at the Furnace and at the Forge. The 
Wire-work at Tintern in Monmouihſbire. Modus fa- 


ciendi Vitriolum coctile in Anglia: From Wormius in his 
Muſeum, The making of Minium or Red-lead, . 


The Allum-work at Whitby in Yorkſhire. The making 


Salt at Namptwych in Cheſhire. The. Manner of 4 
making Salt of Sea-ſand in Lancaſhire. 


Jobn Laurence: A new Syſtem of Agriculture, 0 5 


Lond. 172 b. Folio. In this Work i we inſerted what he 
hath collected 


Ot Mines, Minerals, and Qua . 172 


Of Copper 175 
Of: Tin 5 175 1 
Of Iron and Iron-works 1obvwor-nic. 8g - | 
Of Allum 5 10 430 
58 Of Lead bet” Eh er 
. Sulphur, 685.7 in 7 5 Earth. S158 
Of Salt made and Salt- works #4 2 186 
VVV (44.2 10 
Of Coals and Cowæe 194 


9 
Ant. Neri: Art of making Glaſs, with Notes by 
Kunkel and Merret, Lond. 8 Vo. 

H. Blancourt : The Art of Glaſs, thn 1699 8x0. 
Pyrotechnical Diſcourſes, containing 
Juobn Kunkel: An Experimental Confirmation of 
Chemical Philoſophy, - & c. George Ern. Stlabl: A 
| ſhorc Diſcourſe on the Original of Metallick Veins. 

John Cbriſt. Frilſchius: The Grounds of 8 
nical Metallurgy, and Metallick Eſſaying. 
TTheſe Treatiſes were tranſlated from the Tibia 
by Mr. Jobn Meouli, Chemiſt; but thete being 
in the Original many Sentences of German inter- 
5 ſperſed, 


2 


ſ 


xii . A LIST, of. AqTRQ*R.) 
ſperſed, he hath left them untranſlated, probably not 
underſtanding; that Language, Lond. 1755 8vo. 
Robert Plot L. L. D. Natural Hiſtory of Staffard- 
frire. Oxford 1686, in Folio. 7 Arbei Chap. III. 
531, 3,34. 36, 37, 60,61, b: 
Cbarles Leigh, M.D. Natural Hiſtory it, Lancaſtire, 
5 Cheſhire, and the Peak in Derbyſbire, Oxf. 1700 Folio. 


award Brown, M. D. A brief Account of ſome 
—_ —- 7 eavels in divers Parts of Europe, &c. with ſome _ 

. Obſervations on the Gold, Silver, Copper, Puickfilver 
Mines, &c. of Hungaria, Kc. Lond. 1685, Folio. 
1 TN . and A.. 

Wo William Waller: An Eſſay on the Value of the 
| [= Mines late of Sir Carbery Price, Long. 1698, 8VO, 
| at Ihe Philoſophical 7 ranſactions of the, W —_ 
=o Tripoly, Vol. li. part i. 
Wy . e LIES. oGonin: 
=_ Giants Cauſeway, No 48 5. Vol, iyi. part x. 
1 Vol. xlix, part 2. Vol. lii. Lang Ir, 2 
Ul : 3 e No 483. 97 5 
—_ Aſbeſtos, Vol. li. part . 7 =o 3 
N . Ofteocolla or Malm, No 471, 476. 
1118 © Cryſtal No 476. 493. | 
Diamonds and Gems, No 476, Fi val. li. 

5 Part. 2. . N 
. Me wi Vol. U. part . and Wiegen An. 

nl. 3D op 18 tiquorum ibid. | 
| Coal, No 250, 336. Vol. li. ut 2. an 

=: -----$ 1: Balls, No 460, = 


Sl l Vol. I. part 4. 
Amber, No 168, „ 
eon ulphur, Vol. xlix, part 2. 
Salt, No 53, 66, 103, 142,. 143, 493. 
Sal. Ammoniack, Vol. li. bY. 2.15 
Viniol, No 3, 103, 104. 260: 
"2 2 Eyre No 472+... 
250 en n 
e Nb 167, x60, 93, 6 
N51 Bo Allom, No R 
MIekcury, No de 1 4 5 oo 


7 ry "> 


00 Aminôny, Vol. xvii. part 2. ___-. Cobalt, 


* 
OS. {5 
# A 
 .& oo % 
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Cobalt, No 293, 396. . 

| Black-lead, No 239. Ab AR 
Speltre, No 482. a EE BY 
Platina, Neo 406. Vol. xlviii parts. vol L part, 
Tin, No 69, 138. 

Lead, No 28, 39, 407. | 
| Iron, No 137, 277, 199, 22 Vol. xlix part F. 

NT" 1 FO part 2. 
Steel, No 203. 8 

240 Copper, No 200. \ 

Turquoiſe, or Copper Ore, No 482. Of Braſs, 5 
200260 

ins Copper Waters, No 450. Vol. xvii, Vol, xlyiii, 

| _ Part 1. Vol. xlix. part 2. 

N ICH 
The Art of Refining, No 1422 
Of Refining with Antimony, No 1 38. 

Of Mines No 19, 28, 39, 401, 403. 
Damps in Mines, No 5, 442, 444. 
Derby ſhire Foſſils and Fetrefsction, No 456 

" "477+ 401«*-* = 

Fothl- Shells and Aicha, No 474. 48; 2, 48 75 
491, 492, 496, Vol. xlviii, part 1. Vol. xlix. 

ag par VL NIX, part 3. 
| Eigured-Foflils, No 482, 490, 496 Vol. xlviii. 
Part 2. Vol. xlix. part 1. Vol. xlix. part 2. 
Vol. J. part 1. Vol. l. part 2. Vol. li. Part 2. 
William Brownrigg, M. D. F. R. S. The Art of 
making Common Salt, as now practiſed i in moſt parts 

of the World; with ſeveral Improvements, 3 

in that Art, for the uſe 'of the Britiſh, Dominions. 

N. B. In this work is included the Art of | Rabens 

Bay-Salt, 8 vo. 1748. 

For the Sake of ſuch as OTC ee Latin, w 1 
not paſs by that magnificent and laborious 

Emanuel Swedenborgins, intituled, Principia Rerum 

Naturalium, five novorum Tentaminum Phenomena 

Mundi Elementarii Philloſophice explicandi. Dreſde & 

Lipfie 1734, in 3 tom. in Folio; in the 2d\and 3d 

tomes of which he hath 8 the ae Aer unt not 


e 22 N only 


av 4 LIST AAN 


only of the Methods and neweſt Imprevements in 
metallick Works in all Places beyond the Seas, but 
alſo of thoſe in England, and our Colonies in Ame- 
rica; with Draughts of the Furnaces and Inſtru- 
ments employed. It is to be wiſhed we had Ex- 
tracts of this Work i in Enghſs. So induſtrious are 
the Swedes in improving -themſelyes in the Art of 
Metallurgy, that they ſend young Gentlemen yearly 
to travel, not only all over England, but all over 


Europe, to learn every Thing new in regard of 


Mines; while we in England ſit ſtill at Home, and 
ſeldom go beyond a County or two; thougb, if more 
diligent Search was to be made by Perſons of Skill, 
there is great Reaſon to believe that Nature hath 
enriched theſe our Iſles with as great ſubterranean 
Treaſures, even the Virgin Silver of Poteſi not ex- 
cepted, as any other Spot of the ſame Extent. 
Some brief Directions for making Obſervations and 
Collections, and for compoſing a travelling Regiſter 

of all Sorts of Foſſils, wherein are many good Rules 
for difcovering Minerals and Ores, are pred. at p. 


99, Ge. of the Appendix to 


:Dr,,Woodward's Hef ls of all. Kinds ade into a 
Merbod, 8 vo. 1728. 
As for Catalogyes of Minerals and Ores already 
| known in England, fee 
 «Cbriſtopher Merrat; Pinax Rerum Naturolium Bri- 
tannitarum, continens V. il Animalia & Fofflia, 
1 . 1667. 8 o. F 
 \Nebemiah Grew, M. D. Muſeum Repalis Societatis, 
or. ¶ Catalogue and Deſcription of the natural and 
artificial Rarities belonging to the Royal Society, 
Lend. 168 1, Folio. But the moſt complet s that 
elaborate Work, 
Der. Woodward's Attempt 3 a natural Hiſtory i 
obe Foſſils of England, Lond. 1729, 2 vol. 8 vo. 
Concerning the Engliſh Laws relating to Mines and 
Neal, you have a Propoſal for Laws by Tho? 
| 9 in his Golden Treaſury, or the Compleat 
Miner, being Royal Inſtitutions or Propoſals for 
 #raicles to eſtabliſh and confirm Tes Liberties, and 
nk Cuſtoms 


| Cuſtoms of 


A LIST f Av*nons.: 3 
Silver and Gold Mines, to all the King's 


Subjects, in ſuch Parts of Africa and America, which 
are now or ſhall be annexed to, and dependent on the 


Crown of England, &c. Lond. 1699, 12M, 


The ſame Author W en us another ſmall 
Treatiſe, entituled, 


Nara Avis in Terri, or the compleat Miner, in 
two Books: The firſt containing the Liberties, 
Laws, and Cuſtoms of the Leud Mines within the 


Wapentake of Wirk/worth in Derbyſhire, The ſecond 


teacheth, the Art of dialling and levelling Grooves, a 


Thing greatly deſired by all Miners ; being a Sub- 


ject never written on before by any, with an Expla- 


nation of the Miners Terms of Art uſed i in this Book, FI 


168, in amo; 02H 


\ 


Sir John Pettus : Foudinæ Regales, or the Hiſtory, Y 


Laws, and Places of: the Chief Mines and Mineral 


Works in England, Wales, and the Engliſh Pale in 


Ireland. As alſo of the Mint and Money. "With 
a Clavis explaining ſome ee Words relating! to 


Mines, Sc. Folio. 1670. 


The ſeveral other Laws now in foixe are ſcarred: 
up and down in the S/afutes at large: But that which 
gives the moſt Encouragement to Miners and Me- 
tallurgiſts, is the famous Svatuie procured by the 
\ Intereſt of the great Mr. Boyle, Anno 1 Gal. and 
Mar. Chap. 30, intituled, An Ac to repeal 'the 
Statute made in the fifth Vear of King Henry LS 
againſt multiplying Gold and Silver: 


243+ 


Wherein it is enacted, that all Gold and Silver WAY 


ſhall be extracted by the Art of Melting, and Refin- 
ing of Metals, and otherwiſe improving of them and 
their Ores, be from henceforth imployed for no other 
Ubſe but the Increaſe of Monies; that it be carried 
to the Tower of London, where the owner ſhall re- 
ceive the full Value, And that for the future no. 
Mine of Copper, Tin, Iron, or Lead, ſhall be 


hereafter adjudged a Royal Mine, though Go ur. 
Silver may be extracted out of the ſame, 


Anno 5 Gul. and Mar. Chap. 6. 


An Act to prevent Diſputes and Caren Fes con- 
cerning Royal Mines, 


6 | In 


A LIST. of Aurnche 


pg this Act it is enacted, that any Perſon, Se. that 
vow is or ſhall be Owner, &c. of any Mine or Mines 
in England, wherein is Copper, Tin, Iron, or Lead, 
nay keep and work ſuch Mine, &c, notwithſtanding 
it ſhall be pretended or ælaimed to be a Royal Mine; 
. provided always that their Majeſties, Sc. ald all 
1 g laiming under them, may have the Ore of any Mine 
Tex the Tin-Ore of Devon and Cornwall) paying 
do the Proprietors, Cc. of the Mine within 30 Days 
atter the Ore is raiſed, for all Ore waſhed, made 
clean; and merchäntable, wherein is * 
Copper 161. per Tun. Tin 21. per Tak, 
Iron 21. per Tun, Lead gl. per Tun. 
ieh in Default of Payment of ſuch Prizes, the 
[ 2 of the Mines may ſell the Kid Ores to 
"their own Uſes. 
Since theſe Encouragements'\ we fee! great Quits: 
ties of Silver Coin made of Silver extfacted out W 
Lead in England and Wales : Theſe Coins have in the 
I "Quarters between the King? 8 Arms upon their Re- 
_ verſes,” Roſes or Feathers, or both alternately. In 
the Cabinets of the Curious are alſo found Shillings 
of ' Queen Elizabeth, with an Eſcallop Shell inſtead 
of the Queen's Head; they were coined (without 
R) ya Licence) by one Pudſey, of Rimmington, in 
the Wet Riding of Yorkſhire, who got good Store 
of Silver Ore from his Eſtate there, 
The Laws relating to wrought Plate were for- 
merly collected into a ſmall Volume, which it is 
5 piry dye have not a ne, Edition of, with the Addi- 
2 on of all the new Statutes; the Title Wes 
A Touch-flone for Gold and Silver Wares, or a Ma- 
nual for Goldſmiths. By . B. of London, Gold- 
"\fmith, Lond. 1677. . 
MRneral Laws of Derbyſhire. 17345 8vo. | 
7 Laws and Cultoms of Miners in the Fore of Dean, 
by be County of Glouceſter, 1687, 12mo. 
earte's Laws and Cuſtoms of the Stannaries in - 
Cbrhwall, and Devon. Lond. 1723, Folio. 
— Mineralia Explicata, Kc. B 1718, 8vo. 
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VI. Of Lead, and its Ores. 


6 Of Tin, and its Ores. 2249. 
2 VIII. Silver, and its Ores. 3 | 152 | 


IX. Of Gold; and its Ores ' _ 157. 


KX. Of Mercury, and its Ore. 


136 


5 XI. Of the Fei ven , + nay, and 3 4 
7 . 
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1 XIII. Of Zink, and its Ore. 163 
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0 167 
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it is extracted. } 
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or THE, 
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— of Silver (Part "iy 
' 14 452, 467) made with Lead, 
by Scorification; out of its 


8 eaſch · falle, proper (ibid. 9 385---- 
388.0 0 improper (ibid. $ 389---- 


391.) Ore _ Page 205 


5 7 he Separation of Silver out of the Re- | 
+. gals (Proc. I.) by Ceppelting (Part I. 


$ 434.) 0 | 211 


To precipitate Sitver with Lead by 
..» Seorrfication, out of an Ore that can- 

not be waſhed, and which is ren- 

dered refractery, by a Mixture of un- 
A re Earibs (Fart J. I 334» 336, ; 


: ed EN . 
Precipitation with Lead, by * 55 
tion, of Silver out of an Ore rendered 


refraftory by ENG (Part I. $ 316, 


| 323, 342, 309.) 221 
Proc. V. Precipitation of Silver out of Iron, by 
VFC „ 
Proc, VI. Separation of Silver from Copper, by | 

6 .  Coppelling 1 1 
Proc. VII. Precipitation of Silver out of Tin, by 
3 — 5 228 
Proc. VIII. To examine the Allay of Ker With 


Copper, by . ö 230 
5 e. 


Tautt vf che Pues. 
IX. J precipitate Silver out of its Ores 
* Coppelling alone 3 
be puriſying of Silver by Lead, in a 
large Ten, I tbe Blaſt of Bellous. 238 
KI. The purifying of Silver i in a large Teſt, 


. under the Mile. 2238 
NF An. A Merbod 10 ſelett Specimens out e, 
0 ee that have been refined, as well 

vo © out of thoſe that are melted together 
«Ad ner aa bs ulphurandArſenick, thattheremay 
. Feb the ſame Proportion of the Mixtures 
nal) goa G in the e as l 7s in the fare, - 
bs AYES SAN ** . N W & 239 


| | "Proc. _ a The Weſhing (Pare L. $ 337,479.) of 
3 $0) v1 an Ore, rendered difficult to be melted, 


. . by Means of Earths'and Stones. 244 
/ Proc. "XIV. "be Purifying of Silver with * 
(.99% e — 22 
Proc. XV. T be Precipitation of Silver out of the 
iam Bodies, as wers mentioned in the 
iN e - foregoing Proteſſes, by Scorification, in 
58 „ 48 
8 "Proc XVI. The Precipitation by Eon and Lead, 75 i 
TS Ser out of @ Mixlure containing a 
7 30 aun V great deal of Sulphur... 250 
= Proc. a xv vn The re of Silver, by dnalge: 
A >» Phode "XVINL 7 be Separation of Silver frentthe Aal. 
| | x Ie” Nude gama. n 8 254 
5 Proc. XIX. To render Silver very pure, by Preci- 
= ei WIT hn  «Pitation out of Aqua. Fortis, with 
x 402 (.00> ? rn ef Salt C 
| Pr. XX. ToertraGoldout of its Matrixes. 258 
* "Proc. + XXI. o render Gold perfetily pure from Sil- 
| ver, by Aqua Regis. 260 
5 Proe. lk. To ſeparate Gola +, hoo Silver, "with 
_ Aqua Fortis. „ 
=. Proc, XXII We Silver remaining (Proc. XXI. 
1 8 e "mo 3.) retains Veel of Gold in 
„ 5 . 3 e the Gold ann 9570 
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N 


e 1 of the PROCESSES. . 


Pa. 


| BO 4 XXII. N. * 2.) ſomething of Silver,” 


* YU. ** — k 7 
% * ' 


Is ne p. 264. 
Nes ky XXIV. To 1 FERN, the. Dugntir of the re. 
6b maining Silver, we Aqua Fortis 
"Ai 53 N leuves in Gold. * 265 


Proc: | XXV. To inveſtigate SLE s the Allay * Z 


2 Mixture of Gold and Silver. 268+ 
Proe. xXXVI. The- purifying of Gold by 3 


n (Fart J. $ 469, 460.) e 
5 Proc. XVI. "The Precipitation and Purifin 7 
Fe TRA Gold by-crude Antimony. = 
Proc. XXVIIL Precipitation of Gold by Fuſion (Part : 
„ OECD. 1 oat of 8 Mixture eight 
Hike Soo "Carats under Standard. 279 
| Proc. XXIX The. Separation of fulninating Goid 
RY from the Salts: 


Proc. XXX. To reduce and precipitate Lead, out 
of @ ſufible or (Fed, $456, 466.) 


5 287 
N XXL To produce od lat, Lead from 


an Ore rendered refraBory by Pyr 272 ä 


XXXII. The ad: of be. Lead-ore out. T 
E.aribs and Stones. 294 
Proc. XXXIn. To precipitate: Lead out of an Ore, 
— © rendered refraͤttory | by. Earths and 
; Stones, and not waſhable. 1 2806 
Proc, XXXIV. To reduce and- precipitate Lead out of 


any of its Ores, 2 Stratification with 

Charcoal, © ibid. 
\ Proc. XXXV. "The Separation of Lead from Copper, 
Y Eligquation (Part I. & 468.) 298 

5 Proc. XXXVI. Jo reduce and precipitate Copper out 
5 Rt oem eee pure and fufibe Ore, in à cloſe 
To | V eſſel. 301 
* ro. xxx 20 reduce od precipitate Copper out 
e Ores (Proc. XXXVI.) rendered 
12 1+, refrattory by: Earths and Stones that 
NOTE cannot be er off. | 303 
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of tl e Prberssbs. 


XX VII. To precipitate © Go out of an Ore 

OT, 4 11 1 (Foc, XXXVI . That pain Iron. 
ae p. 304 

5 rue l The 4 of a pyiitoſe, ſuphureos, 

arſenic Fat {Baja Lick, COP NY 3 
1 1 

deen 93 XI The" Pr Precipitation of Copper out f 

1 roaſted (Proc. XX IX.) Ore. 307 
z Proe. . The running down of pyritoſe, crude 

$30 5+ ropper-Ore, into 4 rough, biiltle 

gt | Regulus, & 4 Stratification with 

V el. 5 369 


we mY xn 'The melting of pyritoſe, crude copper= 
"HEN... - Ore, in a cloſe Veſſel, to make a Re- 
1,1)" e gals bike that of Proc. XLI. 314 


Proc. xIIn The farther Purification of the R = 


WE: lus's of Proc. XLI. and XLII. e 

| | 92 no 7 — 5 x make Black Coppe T. . 316 | 

. XIAV. To "find out bow 3 pure Copper ; 

Y wma be Produced by watt out 
NCC _ of black CO... 317 
Proc, XL. Examination of the Scoria's of the 

IIB OS * feregeing Fragile Ver Copper, 


re. XI xi The. Elutriation or we ; 


. .  Copper-ore. _ 326 
Proc, xLVn To find out Copper-i in 0 . Ore, 
FIN by Solutian, * 4 biquid Frecipitar D 

£2 lion. 327 
Proc. XI vit. The era "of Silver” and C Ke 
N by Fufion with Lead. 328 
Pigs” XLS. Th be Roaſting of Tin-ore. © 331 
Froc. » i be waſhing of the Tin-ore, and ts 


| fariber Preparation for « a * 


5 Proc. : ET The Redudion of 7 In-ore ina ; of 
e 334 
1 bre. 10. 'The ReduBian of the Tin:ore e ex. tem- 
8 n 1 


oP 
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anus of 1 the Weste An D 


1 p. 336 

kr. To 9 and precipitate Iron out 7 
e eee ee, tn. a cleſt Veſſel. 337 
I. The melting of crude. brittle Tron, to 


mate it maleabl. | 341 
. 10 0 I. The Preparation of Steel out of 7 9 
e Cementation. 


Lvl The. Production of Steel out of JT. 
. Kunmalleable Iron, er out of its Ore by 
*. Fuſion, 34 
iy mn. The Separation of er out of an 
+ #n-ſulphureous Ore, by Difiillation. 3 N 
1s, The reviving of Mercury out © 

_ ſulpbureous Cinnabar-Ore | (Part. I. 
402. HI IX 4 
Ix 2 be running down of Antimony . 
"x E er (Figger 
e roaſting of cru f ( — | 
LX.) or 7 its Ore, with and wink 
ont Additions. 357 
LXII. The Reduction of the Calx's of F116 
mom (Proc... LXI. ) into a ſemi- m. 
„5 . ave 
Proc. LAY. The Precipitation of Regulus of Anti- 
mom, by Metals (Part I. $147. Coroll. 


RG ) Iron is taten for an Example. 364 N 
| Proc. ILXIV. The melting Biſmuth out . Ore. 


367 

Proc. LXV. ian Part I. 5 $ 14) is ſublimed ate; 
EE irreducible Flowers. 370 
Proc. LXVI. The Cementation and Fulen of Copper: 


with Eint-Ore. 375 
OS LxVI. The Diſtillation of Sulphur out of 13 5 
55 Pyrites, and ober Jalpbureous Mine- 


FI Lil. . 75% 3 add of OY 369 4. 
5 A CSulpbur (Pr. LXVII. into Flowers. 353 
Proc. LXIX Separation of Arſenick out of its Ore, 

„ —Y Sublimation. 0 
. f 4 3 2 


1 Proc. LXXIN, To extrat7 oa pe out-0 


Proc, LXXXILT he chuſing and preparing :of "Elints, 
es: Glaſs 


: Proc. LAXXIILTHE Compoſition of erypalline 1 


| 440 
. Proc. LXXXIV. To tinge Glaſes with Metals, and other 
| Bates. © 441 
4 Proc. LXXXV. Of Hydroftatical and Statical Era. 
7  minations * Metals and Minerals. 447 | 


Tan of * ester. 5 


IXX. Mercury 8 mineral Sulphur 
3 2 eder 


8 nd — Fe FAY 400 
Proc. LXXIL Arſenichis reduced into a r 
9 Form, with à Phlogiſton. 


7 


1 . . We I. 5 9 42 n 


Proc. LXXVI. 7 be 8 of Nitre! — we 
Proc. LXXVII. 2% i faline Waters. 420 
5 Ene LXX VII, To try, how much Glaſs the Caput 
4d 4555 Mortuum of Cobalt, or of Biſmuth, 
Till be able 40 change into blue 575 
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Proc. LN get out what fort of Metal lies bid- 


den in ay Ore. Unknown, from = Co- 
lour it gives Glafles, 424 


Proc. LAXX, The making of common. Glaſs, * the 
Extraction ys Salts out of Altes, for 


Ihe preparing of them, 434 


5 LXXXI. The Preparation af the Salts, f the 


_ making of cryſtalline Glaſs, 437 


for the making of cryſtalline 
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88 AYING® is che Art of Separating, 
Metals, Semi- Metals, Salphurs and M- 
r Satts from each other, and from 
Ne Bodies mix d with them; ſo that it may 

appear, what. Quantity there was originally of each 

in the Body under Tryal, or What Benefit m or Mm Ws 
reaped from the extracting of it, 
, All Minerals are the Objects of this Art: F of.” 

the Bodies aforeſaid. being ſeldom: found raturdlly' 2 

pute; and under their true Form, but moſt common- 

ly mix d and confounded with each other a chouſatid | 

different Ways, and with many Kinds of Earths and 

Stones 3 it in proper chat the Workman ſhould know F. 


* 


CP Corroprion, we Workmen, of che Word EJajing, dl 
the 


from the French oger, to *. 


* 
0 *. KO 


_ Contained bije' pe ny; 
Parts; oe the Whole: T 
2 _ wa of po ang Poren 


tional Account of the Art of Effaying, ought previ- 
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2 1 Ne AR A of 


the Nature of all theſe Thin 4 Rh i be able to deter- | 


mine; what is requiſi for i ration of them. 


ieee moſt — ——4 Dr. Voc. 
baatit 
formed 


and whi 


call Ainerals and Fuſils natural Bodies, 
the Bowels of the Earth, or in its Suse, 
Frame 1 that no Eye, tho 
evet ſo ſharp, has been ab K 5 en with the beſt Micro- 
ſeopes hitherto to diſcover᷑ in them any Variety, be- 
tween the Parts containi * 4100 T A 


therein 
uty' Fthe 
10 is 11 that in 


H . 


py, ow % e eee 2 74. 
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| of Minerals which' eve @Compglitian'of the 
Concretes, a8 may bet e . Form, 


San e ame 0 b and from 
8 * 


hereäafter to be mentioned. 

N. 15 Miners als hitherto rn ay be referred 

to five Claſſes, viz. Metals, Semi, Meral, Salts Sul. 
El —_—__ and Earth, Pi a 4 AY 107 2 n 
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©? eee * are ge We pon-; 


3. Meth, 
G able en Leere. Degrees p. Fire, 1 


© tended every. COL the Hammer, and 3 1 


moſt,Opacity. and; 


9 


i opper, Lead. Tin, and Iron. 
6. Gold, Sol, "whoſe:Mark | 18 (0%, has all the Cha- 


ratgiſticks (SB. ef Metals in thelr utmoſt Perfe- 


Ction. It ' loſes between wy and 7 IT of its. Weight, in 


10 Water , Though ever ſo long kept. in 
a Sta uſion, and in the greateſt Fire, it loſes. 


nothing of its Subſtance; as it is of a moſt fix d Na- 


aue It ig jnbnigonalleables, Keie 00 * 
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eee , Golds. | 
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wn, hay }2_ 
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GHld, and which 1'fp 


moſt the ſame Heat. Next to Gold/it is infinitely male 
Regis, and e ee an 


Soren, 94 Dreſs, i 


wa 
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„bes fifak; in the Fin k 10 1 bur is 


melts; and then looks of 4 Set given at the Sürface. 
_ Aga firtis has no jt ay le Te diſtingliſhing 
: Color is yell dts 5d) to elawott 21 niet 


Scholion. The Geenen bireafter do be mah 1 
ppoſe are as yet un noton tothe R. 

dep; will give Saasen exaBt-Taen of this Metal; Tm 
ſay-the\ ſame of the other Metals 005 11417 
J. Silver, Lana (d. ) loſes H Or of its Weight in 
Water : In Fire it is ab fix"dias Gold and melt in als 


leable, and eafy to be bent. It reſiſts the beſt" 


8. Copper ( 21) Venus, loſes between. and 2. of its: 
Weight in the ſame Water. It is not very fix?" in 
Fite, but loſes a great Part of its Subſtance, in Bx«- 


halation and Drofs! It is Mkewiſe malleable,” but Foy 


much leſs than the foregoing; It gives a loud Sead. 7 
looks of a deep yellow, is not fufible but by a greut 
Het, and no fooner begins to Whiten, but tinges the = 
Fite wih 4 moſt beautiful blueifh green. All Salts; 
and Things containing Salts, corrode it; when ap- 
plied to it in which caſe it aſſumes a great Variety of 
Coloars, eſpecially the fineſt green or blue. 
Scholion. Foſſils are bere ſaid by me to be rare into 
ofs, if, oben expoſed to the Fire, they afſitne 
orm F Gla 11 "a brittle Body, ful ble ad Ji "di in . 


Fit, and ind, Ruble by Water. 


9, Lead (5 Saturnas, loſes between a > and on, of 


its Wei ght in Water F «It melts long before it reddens. 


It is not -fix'd, but loſes much of its Subſtaſiee by Eva- 


5 in a great Fire, and, according to the Degree 


of Heat, turns entirely into a duſty or a Ne 
Drofs, of a yellowiſh Colour, called Litharge (Li. 
thar, Yum.) It is Nee and the ſofteſt of B 
etals. , It gives hardly ahy Sound under the Ham- 
mer, and is is 0 ble white Colour. 33 2 
7 19. Tin, 0 I); Jupiter, is the lighteſt of all Metal, | 
It loſes of its Weight in Water, It is not of a 
fix d Nature, but _ in a mild Fire, long * 
2 2 


, 
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it becomes red 5 8 It, in a ſhort, Time, partly, eva. 


potates Into Smoak, and partly becomes a Calx. It 
is leſs. malleable. than the, foregoing, tho not very 
hard: If bent, it makes a crackling Nour. its Colour, 
1s We that of Silyer. 


we 1525 AR 9 Mars, loſes ent hg 12 and Lok! its 


ater. 1 is extremely Rx d d in Fire, which, 
miſt il $248 its higheſt De ree to melt it; When in Fu- 
-Tofes a conſiderable Part of its Subſtance-; 3 it 
0 le it Jiffolves ves. into a. Glaſs of a , k 8 
WANG into ſulp burequs | Vapours;: It is 
Metals; however, il it is not eee 
enen upon. bein ng red hot, it is R Yeable.enough; 
5 Foun.” of a watery ( Ci Sour, and d is attr ak 
one. 


is ever. Sus 18 ol: the coldeſt Weather, and of 

urſe n 1 805 has the brightneſs of Silyer, 

PACILY: 3, being reſolved into 
| Fit 2 8 e entirely, a 


i Larne 55 eons bg cal lected, return into the 


| 8 ELCUTY as $0) Jo o LISTEN 
| holion I. 7 heſe arg NE gl Lan of the pureſt 
4 75 when Je -parate from e They therefore 


— * 
— on... 


Inftauce 


7 rs, &c. 7 2 114 TSAND-\ 
cho 7 J. ee 50 cp 75 gvities F Metals "canal. 
19 75 xatth, 19 1 7 or. They 4a ſmall Mat- 


17 0 cording. Ed the 42 807 eat of the, Amo 


1 F, Bi and ber Fluids inſinitel) 
— 55 2 diet ane Haba 2 hg 
nution of the Weight, 8 it 49 ile 4o aſſien them &- 


29 wy en at Cg determined with 
ot Eur 10 0 » cf Hing allrd ne, 
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ted by the Load. 
12. Id Els d Y Mercurius, though | it has no 


G 8 mos Rn. W. %®Q a 


other metallick Quality hut 1 Ponderouſneſs, yet 
is almoſt. ugiverſaliy reckoned, a ſeventh Metal. It 
loſes v Part of its ht in Water. When pure, it 


Sand excepted. Theſe 


$9 5655 or 12 0 Aber are Kd Pager 
Siner, ,ajd Gold, ben | 


| ther. 1 55 a 7 ht ir Malleability, laat 
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213. Theſe ap e with the foregoing, mg ir 
they have Hot 1 the ſame Mallea Ae, if e 
have any. They Are as follow, ggg, I one N 
org Zint, 6 Eh BF & bibem white" eng 
battle and fome it tenacious; of tonfequente ſorties” 
what malleable, though much leſs than Metals. It 
melts in A gende Fife ſoon after it ſmoaks, er : 
ſidks'ro, the Fur face in the Form bf exceeding ns Hehe, 
white Flowers.” 451 greater” Fire it Bürns J 
Flame of the moſt beautiful green Colout, 0 e. 
dentiꝶ betray San Nügda bd of Akad. J ollde 3 
"ys eb, 2 Cl, when broken; appears't 
conſiſbof final! tibic Particles; ind cheſe apts CON 
of minute "Latinas I plied t to each qther. It l is more 
ing, By differs Fw ext BRA 1 
ly, except that be not aſſume the blut 112 but 
looks rather f 0 ant very Wight Feller. 
r Nera J nid See $ N. When 
peefeetly cleanſed froinSutpha ir Torpatſs the fore: 
gving in whiteneſs" Tent he 5 Pre co be 
Which fender LAG ſti ingut Ed from 
chere former, INF rh Nr i tt Was JEW SN 
15. There is amon Ale gs Knott BB 
which deſerves to be c Nog 'Serti=Mer 
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on Account of i its vaſt Affinity to them, viz, Arſenic 
(00). This, if pe rfectly pure, muſt be white; it 
grows foft in the io and then evaporates entirely 
into a thick white Smoke, that has the unpleaſant 
ſmell of Garlick; but when grown cold, it gathers 
into a folid, half tranſparent, ponderous, white body, 
It is not inflammable. When expoſed to the Air, it 
Aſſumes a ſmall milk white-Skin; it may be reduced 
into a Regulus, yery much. like Antimony, and in- 
e ble. 

Corollar. Sams ley Arſenick to the Claſs of Sul- 
pPhurs; but very improperly, as 1t plainly 18 
Fam che Compariſon of its en men: 

Aas wy thole of Solphurs. 1 


II. Of Sars. 


1 "I are Bodies diffoluble i in Water, melting 
or volatile in the Fire, but not inflammable. 
19. Firſt of all, there are two kinds of pure and 
natural Salts among Minerals; one neutral, the other 
acid. 
20. The. neviral is of two Sorts. ; the firſt ; is com- 
-mon Salt (S) Murig, which, if pure, is always of 
dhe whiteſt Colour, It is ſemipellucid, diſſolves in 
pure Water, thickens im a gentle Fire, appears to 
Conſiſt of ſeveral. teſſellated, cubical and hexaëdral 
_ Cryſtals, jained together in truncated Pyramids; it 
crack les very loud, when thrown into the Fire, 
21. The other is called Nitre (O), which, when diſ- 
ſolved in pure Water, and cryſtallized, according to 
Art, aſſumes a priſmatical hexaẽdral Figure, termi- 
nated by ſmall Py ramidical Columns of the ſame Num- 
ber of Angles. It is white, and nearly tranſparent. 
| In a pure Fire, ſuch as the Rays of the Sun collected, 
or in Veſſels defended from any Fuel falling into them, 
= grows liquid by a gentle Heat: In a great Fire, it 
Partly perſpires through the Veſſels, and partly reſolves 
| mg Smoke, which is the Nitre itſelf; but, any in- 
e e being e to it it burns with a Ve- 
ry 


Ny * 


„ - b_ * 


_ TTT“ 


— S 


5D oe 


N 


ww 8 


* 2 More \ * 

AsssAx N MeTars, > 
ty great Noiſe, and, with the Matter added, changes 
«pur av Map IE 
22. There is alſo an acid Salt, called Yagum Fofile, 
found in za Sulphur, Allow, nay, almolt ever 
where: It is ſeldom pure, if ever; but adheres either 


to Metals (and chiefly to Copper and Iron) or to cal- 
careous Earths, more commonly to thoſe that turn in- 


t0 Glaſs, nay to the very Flints; or is mix d. wil 
inflammable Foſſils. But what diſtinguiſhes it from 
all others is, its being more ponderous arid more fix'd 
than all the other Acids that are known, which it 
drives out of its Matrices; mix d with pure Water, 


it grows very Warm; it mixes with common W 
27 


accompanied with fat Matters of any kind. 


Ane oa OD 
23. To this Claſs might perhaps be referred the 


its Power upon Metals is, will be ſhewn her cafter, in 


Acids of common Salt and Nitte, However, as they 


can be extracted by Chemiſts from theſe Salts, only, it 
wang very ſure that they are found naturally any 
Cporollar. It is a queſtion whether there may be found, 
naturally, any true and perfect Alkaline Salt, whe- 
ther fix'd or volatile, in the min&al Kingdom? The 
former ſeems to be confirm'd by the Salt of the Spa 
Waters, and by the Natram of the Ancients: Marble, 
and Stones either fetid or eafy to be cleft, poſſibly 


contain the latter; But both Points require a more 


accurate Examination. See. Fr. Hoffman * and Hent- 
24. Whatever is inflammable, is called among the 
Chemiſts by the general Name of Sulpbur. You find 


it in the mineral Kingdom, always mix'd with Acid, 


(Sa. ) otherwiſe the pure inflammable Mineral ſeems 


not to differ from the vegetable and animal; not does 


11 E CER ET enen 6 
a 5 1 f Wel * 8.40 1 : » 
. -* Difſertat. Phyſico-Chera, Lib, II: Opf. II. 


+ TraQatu de Appropriatione, pag. 126. n. 4. b 
F HI B 4 ies it 


E mae . 


i ſeem We e typ kinds of it in Natyres In this 
im andere Difference. between the ſeveral kinds 
ol. Suiphur, would conſiſt only in their Various Mix- 
ture with eterogeneaus Matters.. As therefore: Nature 
hardly affords any pure inflammable Matter, this is 


not the Place to treat of the ſeveral kinds of Sulphurs, 
which are never without Mixture: Our Deſign re- 


e ſi n 
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Fo . are Bodies not diſtolvable by Water, not 
malleable, hot inflammable, of the mall fix'd pet 
and perfectly coherent. 91% 72 
206. When they cont of minute  impalpable Par- 
ticles, lle or not * all coherent, they are Ra 
"#4; "But when being viſle;palyable, . extreme- 
1y ſmall, they ne vertheleſs appear ſtill minute Stones 
heaped together, they: are called Towdy hoo and 


Grit! 


: 28. Our Deſign Su requires, ab 0 mould 
ſhew the Differences of Stones, reſulting from their 


different Changes in the Eire: Nor will it be needleſs 
to point out ſuch of their other eee as 
are eaſily apprehended by the Senſes. 

2209. Some of them will melt in the greateſt Heat 
115 of a Wind Furnace, and are ſaid to be of the W 
v1 Kind: To which Claſs they are referred. 

Ne 1. Schiſeus, or cleaving Stone, which is a Stone 
Conſiſting of a heap of Laminas that cleave eaſily; it 
111 6 opaque, very ſoft, moſt commoniy black, in which 
Caſe it is harder, and goes by the Name of Slate, other- 

(eien menen ofaſh-colour.” Theſe Stones, 

ut in Veſſels closely hut, ſuſtain a moderate meſting 

Fire, without any Alteration ; when the Heat is in- 
* dae, they are put in Fufion; and then the firſt 
black kind of then turns into a elear black Glafs. But 
e zb de of the other Species are by the ſtrongeſt Fire 
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N up into a Scum, inſomuch that i, 


rr that we 1 Wache ok an} 7 that are e of 
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of them will Hill a large Veſſel} and cher wr NATO 4 
very ſpongy and light Maſs, that (wims upon Wine, 
Ne 2. Common Potter's: Clay is hedv y; and ofa 


itim blue Colour; in Water it foſters. intö A tefla- 


cious Paſte; a middliog Fire Hardens it Bbſty land'a 
 ſtrovger Fire at laſt runs ir into à Glaſs of 4 dark 


2 Colour. $10 2,0, 1u0G3:w-19 If neil 
N · 3. The Boles and Terre Sg, ol. Nealed Euribs, 
"have an Affinity (Ne 2.) with the foregoing/ibutire _ 
of a fatter N ature, and of different Colours. They 
harden to ſuch a Degree in a modern melting Fire, 
that they moſt. commonly give Sparkles, when. ſtruck 
with a Flint; ima ſtronger Fire, they turn into 
Glaſs, partly ſolid and green, and partly ſpungy and 
light, (as Ne, 1.) To this Claſs belong a few. Earths 
of the Nature of Marle, though not quite ſo iat. 
Ne 4. Flint, which is a vaſtly ponderous Stone, 
: ben ſtruck with a Steel, gives very bright Sparkles, 
- which, being examined with the Microſcope, prove 
to be Scoriz of melted Iron and Stone. It is inhnite- 
ly hard, and of a great many Colours. It aſſuges a 
of multitude of different Names, according to the V arie- 
ty of its Colour, for the Beauty of which it. is gery 


much valued, though in conſideration of its Sig fit is 


ſometimes os no Price at all. If this Stone, cHtDbeer 
in its natural Surface, or when broken, is very cutting. 
and full of Angles, it is called by the Miners Sure: 
Some of them are eaſily put in Fuſion in a Winch Fur- 
nace; others reſiſt the greateſt Fire. without hardly 
any Alteration, and might be thought not o/ belong 
to this Claſs; but, by means of a imall. Quantity of 
Salt, or One other Menſtruum, nay by means: of the 
Alkali in the Coals, they will melt in a naked Fire. 
When they art only minute Flints like Grains; keap- 
ed together, but not adbering to each other, they are 
fl called Sand or, Grapein But When they tick together, 
though diſtinctly collected, they ate called à ſandy 
or gfavelly Stone, which is of the ſame Nature as the 
Plint, and aſſutnes in the _ a Variety of Calvurs, 
y W 43G8 010-0 Oer 
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30. Limeſtone conftitels another kind, lch when 
. in che greateſt Fire, are ſo changed as either to 
ſoften in the Fire immediately, or to cleave into Lime 
* adding Water to them. Of this Claſs are, 
Ne. 1. Spathem, or Spaad, which is a ſoft Stone, and 

will be render'd fo very brittle by the mildeſt Fire, 
in which it makes a gentle Crackling, that you may 
reduce it into Duſt between your Fi mgers. 5 t varies 
its Gravity, as it is more or leſs compact. 1 moſt com- 
monly conſiſts of rhomboidal, often of priſmatical, pa- 
rallel, and oblong Parts, yariouſly TrattſParent, and 
5 generally of a watery or milky Colour. | 

No 2, Marbles, which are of a great many Co- 
lours, and often of various Colours at once. Marble 
is a hard Stone, moſt commonly opaque: If, after ha- 
ving been burnt in a great Fire, it is expoſed i in the 

Air, or wet with Water, it generally cleaves with 
great Violence into athin lmy Powder: But this ſtill 
has an Exception; for there are Marbles extremely 
neat and fine, which, in a Fire not over- violent, turn 
into an opaque: kind of Ons; but not at all into 
Lime. ed 
Ne. g. | StalaAites, or Dropt-Stones, which isalight ſoft 
: Stone commonly of a white or grey Colour, therefore 
always calcareous, and will always buen into Lime. 
It oves of another Nature. 

37 F inally, there are'Stones which, in che oredteſt 
common Fire, either do not change at all, or at leaſt 
are never melted, nor reduced into Eime by being 
wet: Whence they are very properly called Aar, or 
ſuch whereon the Fire hath no Effect. 

No 1. Chalk deſerves the firſt Rank among theſe, 
as it ſuffers no Alteration, if pure, not even in the 
Focus of a Burning-glaſs. It is light, white, ſoft, 
and porous. It tranſmits Water through i it, and fer- 
ments with all Acids, in which it alſo diſſolves. It in 
not fat, but rough to the Touch. 
Nea Thechalkyand i impure” Maries come next: To 
their Claſs muſt be referred the Terra Tripolitana, or 
F 790. which | is like Chalk, In lightery and feels foft- 

ek. 
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ter. It is found yellow, white, red, and grey; and 
hardens in the ſtrongeſt Fire to ſuch a Degree, as to 
give Sparkles with a Steel. - 
Ne g. Aſbeſtus, a Stone conſiſting: of rigid RY) 
lung Fibres wove together, and cutting each other 
acrals It varies very much as to its Weight. It ſcarce 
changes in the greateſt Fire, except that it commonly 
turns white, and becomes harder than before. There 
is a kind of very light Aſbeſtus, called Suber Mana- 
num, which melts into a black kind of Glaſs *, _ 
No 4. Amiantbus, or Earth-Flax, which is little dif- 
ferent from the foregoing, except that its Fibres are pli- 
ant and parallel; ſo that the Virtugſi make Thread, 
Cloth, and Paper, with a certain kind of it. It ſuſtains 
, moderate Fire without being altered: But when it is 
ig Wap ta the greateſt Fire, it either partly or wholly 
s its Pliantneſs: This is chiefly true of that kind of 
- ee which is friable between the Fi ingers, and 
is falſly called A/umen plumoſum: For it hardens in Fire 
to 8005 a Degree, as to ſtrike Light with a Steel +. 
5. Ollaris q, Lebetum Lapis, Pot-Stone*, which 
fa 3 like hard Soap: It is moſt commonly 
ſomewhat tranſparent; ſoft, ponderous enough, and 
very eaſily carved with a Knife. In the Fire, it turns 
white, and hardens to ſuch a Degree as not to be ſur- 
aſſed by Flints, and to ſtrike a Light immediately. 
ut it cleaves in the greateſt Fire. A few kinds of 
Tobacco- pipe Clay belong to the ſame Claſs. 
No 6. Talk, it is a Stone conſiſting of ſmall Scales, 
1 ing one upon another: It has a ſoapy feel: It is 
a e tenacious; reſiſts a great Fire, and ſuffers 
there no other Alteration, but its becoming more brittle. 
No 7, Mica, Glimmer or Gliſt, it is of the fore- 
going od; ſhining, and brighter, black, gold or 


ſilver colour dʒ nor can it be Fnquered by either Fi ire 
or Water. 10 


5 - 1 Hanckel De 3 origine, p. 58. Idem, ibid 
- Yaſs, „ F each e origi Naturz, 7 I, : 


I nay be ſe called, becauſe in Switzerland thry turn Puts and Kii. 
* of il, has auill bear the Fire to bail Meat in them. 
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. Many Kinds of theſe Stones, Which fee like Soap 
before they are burne, become ROPER novigh by the 


Foree of Ire. 5 41 lo vag! 
2 There a are Hill Sag other kinds. * e 


whoſe Differences. are infinite as to their Figure, C0. 
Isür, Hardneſs, Tranſparency, and Weight. 1 ſhall 


eee my chief Purpaſe requir- 


ing, t hat 1 ſhould only deſeribe here the moſt com- 
mon 'of them, : and- hols in which the other Minerals 


; 4% 


moſt commonly lye hidden. Beſides, there are many 

Sorts ok Stones that are Mixtures! of ſeveral others, 

Which it ĩs not our Buſineſphere to mention, as ve treat 
only of thoſe that, are ſimple... As farithe reſt; what- 
_ everother Stones. are found, beſides theſe, may be re- 
 ferredtooneof the hitherto mentjoned Claſſes; though 
they Poſſibly have other Charaderiftickathalonging' to 


2 them in a more ſpecifick Manner. 


2? PEEL 


have done only what I could; not what 1 would; an 


ſhould-any one ſay ſomething better oh the Subject, I | 


would gladly lay holdjof it. There is certainly ſuch 


an infinite < ombination of Forms and Proportions in 


the Mixture of Stones among the mſelves, that no Eye 


is capable, evenwith the. 1 of Inſtruments, to di- 


ſtinguiſn them accurately...” The Figures, Colours, 


and other the like outward Quahities, are ſeldom con- 


ſtant, as they depend upon a Multitude of Cauſes, not 


belopęing to the Matter of the Stone itſelf: : So that he | 
may taftly be deceived, whom forms any Judgmentor 


Diſt ion from them. That: Method is better 


groung ged, which makes the Trials in ſeveral Degrees 
of Fi ire, firſt i in cloſe Veſſels perfectly clean, and able 
to reliſt Fire, and then in Open Veſſels, ande f in 2 a 


Wing Furnace, or a Smith's Forge. wks 446) 7 


\ 34+ Who can deny that there are-many,: gans s 8 
Species of „mple Minerals, beſides thoſe already 


mentioned? It is not to be doubted, but that there 
"ey in the Nature of⸗Things, Sales, and perhaps ow 
tals, 


. | * 


4 1 


3. However, 1 by no means Felice tat What 1 
975 hitherto ſaid, is ſufficient for a perfect Know- 
ledge of all the Stones Which Nature affords: For i oY 
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tals; ard Semi- Metals; different from thoſe above- 
mentioned, nay perhaps Minerals that could not be 
referred to any of theſe Claſſes: Nor can we deny it, 
when we conſider that Nitre, which, as far as we 
know, was a Secret to the Ancients, has been found 
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wich attend them, For when the Operation is under- 
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36. B EFORE, we treat of the liſtraqwents und: 
Veſſels, and come to the Operations them- 


ſelyes, i it is pfoper for us to-ſhew the Nature of-thoſe' 
Bodies, which are to be contained in theſe Veſſels, 


directed and applied by theſe Inſtruments, and which F 


| hall act upon the Object of Aſſaying. 


37. Thoſe Bodies, which, being applied to others | 
according to certain Rules, diſſolve them ſo as to ad- 


here themſelves in a State of Diviſion to the Particles 


of the Body diſſol ved, and cannot ſeparate from them 
again of their own accord, are called Menſtrua. Theſe 
are chin divided 1 into dry, and moiſt z which, 550 are 


ed in all the Writings of the Chemiſts, we mall pal 
he- 


it by in Silence, as we only treat of one Part of 


miſtry: For we need only to explain 1 ina ſpecial Man- 


ner, the Operations belonging to our preſent Pur- 


tian of them. 
of Mp: rats and their Produits cf ded as 
; RET I Menſirva. 
8 of Lzap. 


g. See its Charaderiſticks, Chap, 1 ; 9. Wen | 
L440 is expoſed to a moderate Fire in an eatthen Veſ- 
_& the Surface of it is immediately covered with a 
thin tenacious Skin of Scoriæ, of different Colours: 


When the Fire is increaſed fo as to render the Veſſels 
"quite red hot, this Skin melts a little, and is thrown 


Poſe, and to acquaint the Reader with the S 


to 
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the Side of the Veſſel, Where! it. turns into Proſs cal- 
jd Fitharg 05 ben the "the Lead ſeems to Ls, and 


Scoriæ 
are intently produced.” that ſwim upon the Lead 
like Oyl and are continually thrown- towards the 
firſt. If the Fire is kept at the ſame Degree, the 
whole Maſs of Lead at laſt turns into Litharge x 

39, If you put Copper itto Lead thus ng 
it cauſes a much briſker Ebullition, and the Copper 
as it were burſts, divides, and ſeems to become but 

e homqgeneous Maſs with the Lead, which Maſs i is 
ric ttle, and, when broken, its Surface, if chere Bath 

been added about half, as much Copper, will have 
the Colour a Fi ian of. A Piece of INS Iron 

40. Gold and Silver Tikewifs, cls uſtk Lead. 

become brittle, and Gold. eſpecially turns "ues. . 
the leaſt Mixture of it. 

41. Tin is melted with L.cad; by a a Fit ire not kuck 

greater than what would melt both ſeverally : But ſo” 
Joon as the Fire is increaſed ſo as to make the Veſſels 
turn red, the Tin immediately riſes above the Lead, 
like little whitiſhduſty Hillocks; fo that one unſkill- 8 
ed in theſe Matters would(be apt to think that Coals 
had fallen into the Metal: If they have been taken 
but a little while out of the Fire, they look like burn- 
ing Coals. Tin thus calcined, when grown cold, has 
its Colour variegated-withwhite, yellow and red. 1 

42. Lead, fo long as it keeps its metallick Form, 
can never join with re Gough urged with ever 0 
| greatia EW LIES. 

43. Semi. Metals are N melted with 100 by 
Fire, and a great Cy of them deprives 1 it of its 
Malleability. 

44. This Metal muſt vftentimes be 3 into 
mall Grains, that it may, be mix d with the others, | 
and its exact Weight be more eaſily determined. 8 

Bur this Comminution is beſt made the dry way, in 
the following Manner, which is called Granulation. 
Put Lead f in an iron Ladle, melt it on a gentle Fire; 


ſo 


* 
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Scholion I., The Reaſon of doing thus is this, There 
ar among Metals ſome, as Lead, Tin, and Braſs, which, 
when ready ib melt, are extremely brittle, like wetted 
| Gravel. The Chalk wherewith the Infide is rubbed over, 

gives the Surface a vaſt reſiſting Force, and preſerves it 

from burning. Now, if the melted Lead be ſhaken and 
_ daſhed againſt the Sides of the Veſſel in the Manner fore. 
ald, the Minute it begins to 175 7 the Maſi, at that 

Moment being of the uimoſt Britileneſs, is ſhivered into a 

minute Duft, which can hardly be obtained any otherwiſe 


than by this manual Operatlhn, © 
Sckolion II. There are usions 10 be taten. Firſt, 
Let the Liad not be melted by too great a Fire, for this 
 occafions a thin Skin on the Surface, which though taken 
 dibay i immediately ſucceeded by another, which, mixing 
with the Lead during the ſhaking, binders very much the 
Succeſs of the Operation, it being too tenacious. Secondly, 
Tet the Lend be ſufficiently fluid; leſt the Maſs, ſo ſoon as 
oured in, ſbould wax cold before it might be broken ts 


: 15 Corollary. It is then plain, that this Granulation 
cannot be made with ſuch Metals, as are more tena- 
cious in proportion as they ate nearer being melted; 
BT ⁵ ⁵ Q 
435. Lead, and all its Products, turn into Glats by 
car FRIES, MET TNEEDTIETS” -* 
RE Ee 46. This 
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46. ThisGlak or Litharge pounded together, and 
melted with vitrificable Stones; ($:29), makes them 
turn into Glaſs with a much leſs Fire than they would 
have done by "themſelves. If you add a ſufficient 
Quantity of Litharge, theſe Solis melt into a kind 
of Glaſs ſo very attenuated, that it inſenſibly perſpires 
through the Veſſels; nay,” it melts the Veſſels them- 

W ſelves, when they yield not a free Paſſage to it. : 
47. All Lime-Stones (S 30), if fed in the fume 
Manner ($ 46.) and mix'd with Litharge, have the 
ſame Fate, but they require'a much greater Quantity | 
of Litharge, to equine the fame wa ar of F _ 
ty, when melted. - | | 
48. Stones that keep wiburat/3 in the Fire ( (531 * | 
are more difficult to be changed; and unleſs ſome me- | 
chanical Mixture is uſed, and a moderate Fire pre. | 


ſerved a long while, the Litharge vaniſhes through 
the Veſſels that contain it, before it has. pertedtly 
melted theſe Stones. 

49. Among Metals, Litharge likewiſe facilitates | 
the Fuſion of Copper and Iron by Fire, but at the 
ſame Time it conſumes a conſiderable Quantity of ö 
them, and runs itſelf with them into Glaſs, as is plain | 
( 46.) from what has been ſaid. - But the Glaſs of | 
Lead does not mix as much with theſe Metals before | 
they are deſtroyed, as it does with the aforeſaid Sean; J | 

but ſwims about and upon them. _ - 

30. Tin and its Calx (S 10, 41) is with great Diff 
culty vitrified by a Mixture of Eitharge, for it, always 
ſeparating from it, ſwims upon it. But, if it turns in- 
to Glaſs at laſt, it preſerves a certain Clammineſs, 
not to be taken away except by a conſiderable Addi- 
tion of Litharge. The Vitrification of its Calx is 
in ſome Degree promoted by Copper: Which being 
added to, and-meited: together with | it makes it more 
eaſy to be conquered.” 

51. The melting ofGold and Giles? is likewiſe ba- 
ſtened by Glaſs of Lead (as $ 49.) and they loſe no- 
thing by it. However, if Gold and Silver are very 
FRY melted with Litharge, they at length prove 
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to have loſt a Trifle of their Weight : : Nor are they, 


for all that, deſtroyed of that Quantity, for it may, 


by a plain Separation, be extracted again out of the 
Litharge, and will then be found of the ſame Nature 


as before: As the Operations in our lecond Part will 


b ſhe w. 


4 Þ'e melting of Semi- metals i is alſo promoted 
by a Mixture of Litharge ; and then it happens with 


them as withleſs perfect Metals: Which is tacilitated 
by an Addition of Iron. 


53. Therefore it is ſelf- evident of. what great oh 


this Litharge is in roaſting refractory Ores of Gold, 
Silver, and Copper. For it melts any Stones and 
Earths whatſoever, with more Swittneſs, than it turns 
Metals into Glaſs, provided every thing be equally 
and minutely mix d. Then the Metal which is hea- 
vier goes down through the Glaſs, which is in a thin 


Fluxion, and gathers into a Regulus, upon which a 


few ſmall earthy Scoriæ are ſwimming. But there is 
always a Part of the Metal deſtroyed at the ſame 
Time: Or, if it is Gold or Silver, a {mall Quantity 
of it is detained in the Scorig. _ 


. But, as the Litharge penetrates through any 


Velttls whatever, and, while melting, riſes into a 
Scum, and thus cafily overflows; Aſſayers never uſe 


it alone, but communicate a Clamminela to it, and 
fix it by adding a certain proportionable Quantity of 
Flints, Sand, Clay, Sec. for they take of Powder of 


calcined F lints, or of Sand one Part, of Litharge two 
Parts, which they mix very exactly by pounding 
them together; to this they add Nitre or common 
Salt, that the whole may melt more eaſily; they ſhut 
the Veſſels, which muſt be thick and ſolid, with a 
mall Laker cut cloſe, left the Coals which are to re- 
duce the Litharge into Lead, ſhould fall into it; they 
leave it thus melted for above a Quarter of an Hour 
and more; during which Operation they mult be ever 
looking into the Aſh-Hole of the Wind-Furnace, to 
examine whether the Crucible holds the Glaſs or no. 
For it moſt frequently Warren that it perſpires 


through 
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7, through, the Crucible like Water, and falls down in 


„ Drops into the Aſh-hole: when you ſee this, you 


je muſt immediately take the Veſſels out of the Fire, if _ 


e you are not willing to loſe all. Having broken the 


ll Crucible, you moſt commonly find a ima] l Regulys 


of Lead, reduced by the Fatneſs of the Salt, or of 


d | theimpure Nitre': In the Middle is the Glaſs of Lead, 


h which is to be ſeparated and kept for uſe, the faline 
d Cake which is at top muſt be thrown away. 


55. If you uſe Clay or Potter's Earth, or the * 
put. Moriuum of Vitriol waſh'd, you "naks likewiſe 


excellent Glaſs with Litharge; only you are to take 
care not to add too great a Quantity of theſe Things; 


Litharge runs through the Veſſels. ' This Damage 
neglected. 


ders 1 it brittle, 
cv. 1 N he's: 


0 renders them extremely brittle; eſpecially Silver, 

9 which becomes as brittle as Glaſs by the leaſt Mix- 

n ture of Tin. But if a much greater Quantity of it 
It enters into metallick Maſles, theſe ſtill preſerve ſome 

a Pliantneſs: For inſtance, ten Parts of Tin and one 
>= Part of Copper melted together make a Mals more 

y rigid than pure Tin, but which is ſtill ſomewhat 
Ir tractable: By this Arxtifice, they make Utenſils of 

- Tin that are much more durable. If you add to 


r 

0 Copper ten Parts of Tin, aud a lrele Braſs or 
9. Zink together, this will produce a brittle and very 
8 ſonorous Metal, fit for making of Bells and Cannons. 
h QO a | 568 Lead 


for when Litharge is too much ſaturated, it cannot 
conſume the Bodies to be ſaparated from the Metals. 
The Glaſs hkewiſe becomes uſeleſs, when Part of the 


proceeds either from che Crucible's not being ſolid e- 
-nough, or from the mechanical Mixture 8 havin 8 been 


36. Moreover, i ite l ted concerning Lead, . 
that its Vapour, if it touches even the beſt Gold, ren- 


167 See 6 Deſcription of it (§ 10.) Tin eaſily . 
melts with Silver, Gold, and Copper; but when 
they are melted with it in equal or leſs Quantity, it 
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0 the whole Muſs,” 


Ar 


' 685 Lead is of all Metals that OY acquires lefs 
Biftleneſs by being mix'd with Tin: Though i it be. 


comes ſomewhat more rigid. 


59. Filings of Iron, or very chit Lamine of i it, 


| being preſently made red in the Crucible, if you pour 


upon them the double Quantity of Tin, on a great 


Fire, they will turn into a brittle white Regulus, 
yielding quickly to the Attraction of the Load-Stone. 
And here you muſt have a very quick Fire, leſt too 


great a Quantity of Tin ſnould be conſumed. In or- 
der to which, and for the quicker melting of the Iron, 


it will. be proper to add a Quantity of Argol, a 
18 the crude. Tartar of Wine, and Glaſs. 


60. The Vapours of Tin are infinitely noxious to 


Silver; Gold, and Copper; as they render them brit. 
_ tle: Nay, if you ſprinkle ever ſo little Tin in the Fire 

where theſe Metals are to be put, the ' moſt ductile 

of them, being made red on ſuch a Fire, becomes 
ſo very untractable, that the leaſt Touch of a Hammer 


will make it ſplit like Glals. Therefore, if the ſmalleſt 
Quantity of Tin ſhould happen to fall into the Fire; 


the whole muſt be taken out of it with great Care, and 
the Fire be made once or twice ſtronger; that whatever 


Fart of Tin remains, may be entirely GREINER. - 


Cen. of 1 
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61. Copper; melts together with Silver god Gold, 


witneſs all our Coins and Utenſils,” and makes them 
harder; whereas they could hardly otherwiſe be ap- 


plied to any uſe in common Life, on account of thete 


great Softneſs, 


62. Copper put on the Fire with Thos, promotes 


the meltintz of the latter: However it becomes itſelf 
more rigid and more pale by this Mixture. But it 
will be proper, in order to make this melting more 
ſucceſsful, to throw upon it as much Tartar and com- 


mon Glaſs; as would be raren to cover the Surface 
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77 Gola and Silver mutually melt wich one ano- 


ther, and are beſides eaſily mix*d with Iron. As to 


their other Properties, I ſhall refer you back t to what ; 


has already been ſaid. 
| Of 150 G 


3 71855 See what was ſaid before. Howeveryiti is ob- 
ſervable that Iron muſt be extremely pure in theſe 


Mixtures; for if it contains too much Sulphur, the 
melting does not ſucceed ſo well; and the Iron ga- 
thers 1 into a Regis ſeparated from the other Metals, 


- Of MzxcurRy. 
. 3 mixes with Gold, Silver, 3 Tin, 


Zink, and Biſmuth; but not quite ſo eaſily with Cop- 
per. This Solution is called Amalgamation. But 
all theſe. Amalgama's become white, and, when a great 
Quantity of Metal is diſſolved in Mercury, the7 


thicken into. a kind of Paſte. But the following 


Conditions are required, for the quick and good Sue 

ceſs of theſe Mixtures. 

' Firſt, That the Metal be comminuted, which may 
done any way, provided there is no Alcali in the 

Operation; becauſe this either retards, or totally hin- 


ders, the Action of the Mercury. 


Secondly, That a mechanical Mixture be employed a, 


by grinding in a Mortar. 


Thirdly, That the Heat be as | great as s the Mercury 
can wg without being diſſipated. 


Fourty, That the Surface of the Metal be very | 


clean, and above all free from Greaſineſs. 


66. But there is a greater or leſs Quantity of the 
: ſaid Metals diſſolved, according as the Conditions al- 
ready mentioned are not wanting, and the Purenels of 


the Mercury is greater or leſs. 


67. However, you muſt take care, that a Part of : 


the diſſolved Metal be fo perfectly attenuated by the 
Mercury, that it may inſinuate through the Pores of 


a Filtre, as Salt diffolved in Water. However it is 


O T but 


. The An T of - 
but a very Cena TR that can be thus diſſolved; 


a certain one cannot be univerſally determined, ſince 
it muſt be found out by a very gentle Diſtillation, f in 
Experiments made on purpoſe. The other Part of 
the diſſolved Metal runs freely with the Mercury : 
But if the Amalgama is ſtrained through a. Glove- 
leather Purſe, the Metal is retained in it, imperfectly 
diſſolved, together with about an equal Quantity 
of Mercury adhering. 
68. Mercury has no Power on Iron and Regulus 
of Antimon; or, if it has any, it muſt be exerted by 
an Artifice which has been hitherto a Secret to us. 


II. of SE Mi-ME TA L 5, conf . as Menſtrua, 


Of AnseniCE. | 


| ah.  Arſenick, the Deſcription whereof was given 
(§ 17.) well pounded and mix'd together with ſeveral 
Earths, eſpecially with ſuch as are calcareous and not 
to be affected by the Fire, being expoſed to the Fire, 
proves much more fixt than it is of itſelf, 
0. If to the Mixture ($ 69.) is added a little Tar- 
far, and it be then lightly iniltened with Water, and 
preſſed down with ſmall Plates of Iron interpoſed 
every where, in a Veſſel, able to reſiſt the greateſt Fire; 
and if finally, the Veſſel being well cloſed with only 
a ſmall Aperture left to it, is expoſed for ſix or eight 
Tas. firſt to a moderate Fire encreaſed at laſt to the 
| higheſt Degree, ſo that the Maſs within may be melt- 
ed; the whole proves a white brittle Regulus of Iron, 
not to be reduced to its former State, e We by an 
pprn Fire, continued very long. s 
71. If Copper is managed in the ſame manner with 
Arſenick, it acquires the fame Whiteneſs, and retains 
in good part its Malleability : Eſpecially, if it is once 
or twice melted with Tartar and Borax, that the ſu- 
perfliious Arſenick {till inherent may be diſſipated. 
72. Tin and Arſenick, mixt over the Fire, turn im- 
mediately to Aſhes, the Part of the Arſenick adhering 
N ſtrongly enough to the Me 


73. Lead 
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573. Lead mix'd with Arſenick is immediately and 
partly carried away, in the Form of a thick Smoak, 


7 reſt being a thin Glaſs, of a Saffron eolour. 


4+:$i]ver is penetrated by Arſenick applied in the 


1 * £ § 70.) manner, and loſes its Matleability ; but 


it vaniſhes away by a great Fire, in the Form of 


Smoak. 


k 755 Gold, penetrated by Arfenicks | CASE OT VET : 
ty rittle, it loſes its Colour, and then beingfuddenly 


thrown in a great Fire, Part of it is ſublimed. 
-, Schohion, Arſenick, on account of this Property, is cal. 


led Sulphur rapax : Becauſe, by its Aion excited with 
Fire and Air, there is often a greater Quantity of Metals 
raiſed and ſublimed in form of Flowers up the Furnaces, 
than is collected in the very melting Pots of the Furnaces 
themſelves, However, the ſolid Matter Ibu ſublime i is 
called Cadmia fornacum. 


76. Finally, Arſenick is attracted with a different 
Force by different Metals, and attraQs them recipro- 


cally, Of all Metals it abſorbs Iron moſt greedily, 
and ſucceſſively Copper, Tin, Lead, and Silver. 
Therefore all Metals may be freed of the Foulneſs of 
Arſenick by Iron, but not fo well by Scoriæ of Iron, 
.unleſs the Fuſion be made in an open Fire: For then 


Scoriæ may be uſefully imployed, becauſe, though they 


do not of themſelves abſorb the . ſenick, they never- 
theleſs being reduced to Iron, act in the ſame Man- 
ner as Iron itſelf. Now we ſhall ſoon ſhew,. thar they 


may be As to its by the means already mention- 


ed. 


Of Auriu v. 


77. The {Mita vo is ) of Antimany, when oY 5 
ed by a great Fire, proves totally volatile. In the 
. Fi 185 it bubbles almoſt like Lead, and diſſolves into a 


kind of Glaſs not very fix q, while the reſt vaniſhes 


5 into Schoak. 
78. The ſame renders all Bod ies hitherts: known 
; volatile, Gold on certain conditions excepted. 


WS: = When 


— — eB 


24 1 Arm. „ 
79. When Pilverized not very fine/i turns info a 


| Cats in a moderate melting Fire, which Calx, being 


melted by a great Fire, turns entirely into a kind of 


| Glaſs, Which is of a dark red Colour, half tranſpa- 


rent, and ſufficiently hard. This Glaſs has a greater 


| Efficacy upon Bodies, than Liibarge itſelf (5 46 --52.) 
for it attenuates Stones of all kinds, diſſolves them, 


and with a very ſtrong open Fi ire carries them away 
with it in the Air. 

0. If this Glaſs does not Db. change all Me- 
tals, it turns them into Scoria, and makes them vo- 
latile, Gold alone excepted; Becauſe it is thereby 


freed of all heterogeneous Matters, except of Silver 


and Tin, whole Separation is more difficult to be ob- 
tained that way; you may therefore with Reaſon 


call it the Wolf and Devourer not only of Metals, 
but of of almoſt all Bodies. 


81. However, this Action (5 80.) of the reguline 


Part of Antimony is greatly augmented, if you uſe at 
frirſt a ftrong Fire with Veſſels well cloſed, or throw 


upon it any kind of Fat whatever: For by theſe 
means you hinder the Regulus of Antimony from evapo- 
rating immediately, and its Virtue to deſtroy Bodies 


is of longer Duration; ſo that at laſt every thing va- 


niſhes, and is conſumed by a ſtrong and open Fire. 
However, the Regulus of Antimony unites as vari- 


_ ouſly with different Metals, as was ſaid (5 76.) Arſe- 
nick did; for it greedily AT ns with Tron, and 


next with Copper, Sc. 


Coroll. Hence appears how near of kind Regulus of 
Antimony is to Arſenick: For the whole Difference ſeems 
to be, that Arſenick is fix d in Antimony by a vitrifying 


Earth. Whence it happens that when Avtimony is 
mix'd with Metals, it can hardly be conſumed from 
thence by Uſtulation only: Nay, when being expoſed 
with them to the open Fire, it evaporates; it in the 
mean while deſtroys the meallick Particles, as ſoon 


LY it renders them Weil 


. 
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35 Biſmith 6 15.) cauſes the leſs kolble Metals 
Wy by a much leſs Fire than they would, if they * 
were to be melted fi ingle : It mixes eaſily with them 
. all, and according to the greater or leſs Quantity of 

. it added to them, it renders them more or leſs white, 
brite and Semi-metal-like. _ 
of 84. But Biſmuth being ſo eaſily defticyed; it is pro- 

er that the Mixture of it with Metals difficult to be 
melted, be made in cloſe Veſſels, that the Fire be in- 
ceflantly increaſed, and the other Conditions fulfilled, 
which are mentioned ( 59.) 


85. It is very obſervable; that Biſmuth, melted with | 

) Lead, Tin, or Silver, diſpoſes them fo, that, being 
afterwards amalgamated with Mercury, they are infi- 
nitely more attenuated, and pals through the Leather 
together with the Mercury, | in much greater Quantity 


: 

* 

V than they would if there was no Biſmuth ($6 7. 
— be þ 


Þ > ts nx. 
$ = 
- WW - 86. Zint (1 14. ) mixes eaſily with Load and Ti in, 


and, according t to its Quantity, renders them leſs mal- 
— leable. 1585 = 
— 37. He that is willing to melt Zink together with 

d Metals not very fuſible, muſt uſe the Methods pre- 
= e (§ 59 * 

F 38. When it is by Pation mind with four Times 

s | the Quantity of Copper; it becomes a brittle Metal, 
g of a fine Gold- Colour, called Prince ne 8 Metal, = 
is ba arg 's Metal, or Bath Metal, 

289. If is moreover obſervable, that Zink i is very ca- 
pacious : Which Quality of it is not ſo eaſily correct- 
ed by an Addition of Iron, as is in the foregoing Semi- 
Metals. For, by the Help of a greater Fire and of 
Air, it ſublimes all mix'd Metals; fo that they ad- 

| here to o the Furnaces and Stoves in form of Piers, 


e 
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| (which then are + Nl alþun, vel 3 Pompbo. 
2 ) Or go away together, in form of Sublimate, 
called Tutiy or Caumæ fornacum, in German (Offen- 
Bruch) infinitely various in Colour, Weight, Figure, 
and Conſiſtence. 

Schoſion. But the foregoing Semi- Metals produce like- 
wiſe the ſame Flowers and Sublimates, though without 


the Aſſiſtance of Zink © On which Account the ſaid Sub. 
limale and Flowers are of various Kinds, However, | 
wherever theſe are produced, they are always Indication 


of ſome thing of the Arſenical or the Semi-metallick Spe- 
dies. On the ſame Account they differ much from each 
other : For ſome of them adhere to the very Sides of the 
Furnaces, in ſpite of a great Fire; and ſome ot bers prove 


able of reſiſting a leſs De ree 0 Fires even in the 
2 ef Chimneys, / 4 * g 


0 — pore  Julpbureous or oily Bades, dear, as 
VMenſtrua. 


90. lep . ſuch 2s 1 * 


Tead, and Tin, change their Form, loſe all their 
Malleability, and part of their Fuſibility, by a long 
and ſtrong Calcination, and of Conſequence loſe their 
metallick ($ g.) Nature. Semi-Metals, Arſenick ex- 
cepted, by a like Calcination, diſſolve into Calxs, 


which by a ſtrong Fire ($ 8. Scbol.) turn to Scoriæ, or 


onde volatile. 

91. If you add to theſe Calrs 5 90. ) a -falphurods 
Ir 24. Body, without any vitriolick (& 22.) Acid, and 
40 fixt of its Nature as not to be diſſolvable by any 
but a great Fire; the brittle Scoriæ, or the Calx is 
zeſtored to its Priſtine, either Metallick ($ 5. or Semi- 
merallick State (§ 13.) ; which Operation is called 
Reduction. REL + 
92. This reduced Metal or Semi- metal may, by 
repeating the Calcination, again be deſtroyed (5 90 
and in. the ſame Manner (5 91.) be reduced to a like 
Soria, Or a like Calx. . 

93. Hence it is plain, that the Oleoſum purum Prin- 
einiun or a pure oily Principle, enters into the Com- 
poſition 
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. of Metals and Semi-Metals; which may be 
ill 


more confirmed by an Addition of Nitre. For if 


the Nitre, which detonates with every ſulphurous Mat- 


ter, is caſt upon Metals grown red hot in the Fire; 
theſe Metals, under a very evident Detonation, im- 
mediately change into Calxs and Scoriæ; becauſe 
without Nitre they never undergo fo. ſudden A 
Chang e, in the ſame Time and Degree of Fire. 

94+ But the Chemical Aualyſis news us, that there 


18 3 11 or oily Principle of this Kind ($ 24. ) 


contained in eyery part of Vegetables and Animals 


ſince a great Quantity of it may be extracted thence, 
by a ſtrong Diſtillation. 


95. However, it is obſervable, that Calxs and 
Scoriæ ( 90, 91, 92, 93.) are never ſo farreduced by 
ſulphurous or oily Matters, as to be by them reſtored 
to their former Quantity: Nay, there is always a part 
of them deſtroyed : Which Lols does likewiſe vary, 
according to the Diverſity of the Metal or Semi-Metal 
employed, or to the Duration and Violence of the 
Fire, by which the Calcination has been made; ac- 
cording to the quicker or flower Reduction of the 
Calx, and to the greater or lefs Purity and Fixedneſs 
of- roo oily Matter itſelf, wherewith the Reduction 1 is 


e . From theſe Things appears the Rea- 


5 fon of the Extraction by Fire of the Metals, Iron, 


Copper, Sc. out of their Marcaſite. For, if they 


are laid in Strata together with Coals, and then Dae 
by a very ſtrong Fire, excited with a Pair of Bel- 


Jows, their Scoriæ melting, running between the 


burning Coals, and extremely attenuated by the Fire, 


is impregnated with the oily Exhalation of the burn- 
ag Coals, and thus reduced to a metallick Form, 
Corollar. II. As the Calxs of Metals melt in the 
Bs ng with much-greater Difficulty than the Metals 
themſelves, whoſe Deſtruction gave them Birth; 
the Reaſon is plain, why a much greater Fire is ne- 
ceſſary to reduce Metals and Seni-Metals from i | 
Calxs 


05 
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Calxs to their former State, than to melt the ſame 
after their Reduction. 

Corollar. III. For the ſame Nein che fatty 
Matters added to Metals in order to melt them, put 
them ſooner in Fuſion, than the ſame Degree of Fire 
could have done, without the immediate Touch of 
_ oily Bodies, 


elle IV. It ls likewiſe adn why Metals 


and Semi-Metals, that are deſtructible by a naked 
Fire, are much leſs deſtroyed, when they melt under 
the Duſt of Coals, or ſome other phlogiſtick Body, 
than if they alone 150 naked luſtained * W 
of 122 Fire, N 


Of Salrs, 22 as ; Maneraua. 


'& fixed Alcaly, confi tered 40 4 Menſtruum; 4 


26; See the Charafteriſticks of "this Salt, Boerb. 


d Elem. Chem. T. I. p. 764. 
97. Alcaline Salt diſſolves Stones 2 Earihs of all 
Kinds, in a great Fire, eſpecially thoſe that vitrify: 
Whichis the ſooner effected, as the Mixture was more 
exactly made before. Then a Glaſs is produced, 


which is extreamly various, according to the Diver- 


fit, T ranſparency, Hardneſs, Weight, Colour, and 
F uſibility in the Fire, of the Salt and Stone. 
3 Gold and Silver, by the Help of this Salt, caſt 
only upon them, are eaſily melted, and loſe nothing, 
provided both the Metals and Salt be perfectly pure. 
But if the Calx, Filings, Sc. of theſe Metals, mixt 
with a greater Quantity of Alcaline Salt, melt in the 


Fire; the whole Metal does not fink to the Battom, 


but a part of it is detained in the Salt ſwimming at 


Top. But when the Earths and Salts are mixt with 


them at the ſame Time, the Lentor or Softneſs by the 


Earth communicated to the Salt, and which no Fire 
can perfectly attenuate, cauſes the Quantity of Metal. 


'7Y in them remaining 0 be conſiderable. ROE 


99. Iron 
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99. Iron, Copper, Tin, and Semi-Metals, being 
melted with this Salt 'of Oil made very ſharp, are 
more ſlowly conſumed. Beſides, Alcali promotes 
very much the melting by Fire of Iron, Copper, and 

the Regulus of Antimony: But not that of Tin, 
Lead, Biſmuth, and Zink; as theſe melt eaſier than 


Salt itſelf. 


100, Mercury reſiſts Alcaly altogether, nor can it 
be mixt with it by any Method that is known. This 
therefore is to be entirely avoided in the Preparation 22 
of Metals from an Amalgama (F 65). 
101. What kind of fixt Alcali, whether mixt with 
pure oily Matter, or with mineral Sulphur, is to be 


preferred, we ſhall point out hereafter, when we treat 


of compound Menſtrua, Flux's' Cements, Sc; 

having hitherto” explained only the ſimpler Species 
102. But the fixt Alcali, being, as it were, a dry 
Menſtruum, ſerves chiefly to reduce the Calx of Me- 


tals, that have been reduced by Acids. For Acids, 


adhering to Metals, and being driven away violently 
bya Fire carried to an exceſſive Degree; they hurry 
a conliderable Quantity of them away with them- 

ſelves: And if they are obliged, by adding more of 
the fixt Alkali, to paſs firſt, whatever metallick 
Matter they carry with them is abſorbed and fixt : 


| that by this Means the Calx of Metals, made in- 


tirely volatile by Acids, eſpecially by that of Sea-Salt, 
may be reduced without Loſs: Which cannot be con- 
veniently effected by adding other Menſtrua. 
103. There is hardly any Neceſſity here to men- 

tion the volatile Alcali; it being very ſeldom, if 
ever, neceſſary in aſſaying. „ 


ro. Acids are employed by Aſſayers, either the 
moiſt or the dry Way, and according to the ſeveral 
Methods uſed, produce different Effects. Among 
theſe Acids occur, 1˙ The vegetable Hons, io : 
whic 


20 e AR r . 


which Wine-Vinegar is the only wi) 2% The 
foſſile Acids, among which the natural Acid of Vitriol 


(S aa.) has the firſt Rank; the Spirits produced with 


Nitre and Marine Salt Lal the Art as 1 
Come next. 77 


Of VinzGaR of 7 ne. 
105. Viriegar of Wine, rouge upon Earths and 


Stones of all Kinds, whether calcareous, raw, or 
burnt, diſſolves them, with a violent Ebullition, into a 
Fluid, to appearance homogeneous, Likewiſe, it totally 
conſumes thoſe that are chalky, and not to be affected 
by Fire. But, among the vitrificable Stones, thoſe 
which are called Flint, and all the others belonging 
to this Species, Sand, Sc. do entirely reſiſt Wine- 
Vinegar : But the reſt, at leaſt as to their vitrificable 
Parts, do not yield to its Power. - . - 
106. Among Metals, and Semi-Metals, Copper, 
Lead, and Zink, diſſolve moſt readily with Vinegar, 
This corrodes Iron, It has no manner of Power on 
Silver, Gold, and Mercury. The others are more 
- Properly leiſurely extracted than diſſolved by Vinegar. 
10. But theſe Diſſolutions (S 105 and F 106.) fuc⸗ 
ceed quicker with Hear than in the Cold. The 
2 is to be ſaid of all the other 1 Bl 
Acids. 


Of the Acid of Vermor, ; 


6 16s, Acid of Vitriol (& 22.) has, with Farths and 
Stones, the ſame Virtue as Vinegar of Wine ( $105.) 
10g. Among Metals and Semi-Metals it diſſolves 
readily Zink, Iron, and Copper; and even Iron with 
an Exhalation ſmelling very unpleaſant, to which 
Fire muſt not be ſuffered to approach, if the Diſſo- 
lution is made in a Veſſel that has a narrow Neck: 
For it takes Fire, and burſts che Veſſels with great 
1 Violence. | | 


is _ 


a4 
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. 110. Silver, Mercury, Laad, and Tin, are, in 
the Heat of the Ebullition, rather corroded than dif 
: WM falved by this, moſt concenerated Acid. Though 
f ſome of . be at the ſame Time ſo far diffolved. a 
: as to paſs through. a F litre, and may be waſhed. with | 

Water, * 

113. Gold is almoſt quite fres from the Action of 
1 Acid. lg 
r 8 1 o Apa Forms. e 
5112. Aqua Fortis and Spirit of Nitre are the "IRR 


d Wl and differ only by the Manner in which they are 
ſe made. For the former is diſtilled with Vitriol and 
& Colcothar, and the latter with Clay, Bole, Oil of 
- Vitriol, Brick duſt, Sc. But the generality of Aſ- 
le ſayers uſe Aqua Fortis, as being more eaſily pre- 
pared ;, becauſe a Quantity of Vitriol, much leſs than 
the terreſtrial Mixtures juſt mentioned, with leſs Fire 
alſo, expels the Spirit out of the ſame Quantity of 
Nitre. This Diſtillation of Aqua Fortis is made as 
follows. 
113. Lou put Vitriol i in an Earthen or Iron Pot: 
If you make a Fire under it, the Vitriol begins to 
melt and ſmoke; by increaſing the Fire gradually, | 
it thickens and aſſumes the Aſh- colour. Let it be then 
ſtirred with a Twig juſt before it becomes ſolid, till it 
be perfectly dry: But let it be taken as yet boiling: out 
| of the Pot: For if it grows cold therein, it will ſtick 
to it ſo faſt, that you will hardly be able to get it 
out. i in a moſt ſubtil Powder three Pounds 
Weight of this calcined Vitriol, and mix them peer 
fectly with four Pounds of Nitre well dried, and pul- \1} 
verized extremely fine. Put all theſe een in a = 
Cucurbite, a Retort, or an Iron Pot, and then put jt 
in a Furnace, that ſhall be deſcribed in our Chapter 
of Utenſils, where the reſt of the Apparatus hereto 
belonging will likewiſe be explained. 
Let then the Fire be made, at firſt not much 
eater than is neceſſary to, make Water boil, Wh 
the 


32 die AxT of 
the Recipient begins to grow warm, then continue 
the ſame Degree of Fire, till all the Phlegm is ex- 
pelled, which you will know from ' the Diminution 
of the Heat of the Recipient; then increaſe the Fire 
gradually, till you ſee a few ſlight yellowiſh Vapours 
riſe, - Keep up the ſame Fire for one or two Hours, 
and finally make it ſuch as may warm the Veſſels 
moderately ; having continued it ſo for ſome Hours, 

Jet the Veſſels wax cold, pour the Liquor, now emit. 
ting reddiſh Fumes, out of the Recipient into a Glaſs 
Veſſel, having a Glaſs Stopple, and this Liquor thus 
prepared | is your Aqua Fortis. 

Scholion. I. In this Operation, you muſt always pro- 

portion the Duration of the ſeveral Degrees of your Fire, 
= the Quantity of the Matter to be diſtilled.” 
_ © Scholion. II. Obſerve beſides, that, for Security 5 
Sake, you are to leave, inthe Cloſure of the Recipient and 
Veſſel which contains the Matter to be diſtilled, a Holt 
that may be ſtopt and opened with a Wooden Peg : Fit 
i you happen to exceed the juſt Degree of the Fire, eſpe- 
cially when, in the beginning, the firſt and more Subtil 
Spirits, which are very elaſtick, come forth; the opening 
| of this Hole may give them a Paſſage, teſt the Veſſel 
— Should burſt,. which would be vaſtly dangerous. _ 
114. This Operation requires Nitre perfectly pure, 

that you may have true Aqua Fortis. Above all 
Things, you are to avoid the leaſt Mixture of Marine 
Salt, for the Reaſon hereafter to be mentioned, when 
we treat of Aqua Regia. Mean while, as this Ope- 
ration is very toilſome, and takes a very long time; 
I ſhall hereafter give a Method for making Aqus 
Fortis of the requiſite Purity, and diſtilled out of 2 


1 55 Nitre not even perfectly pure. 
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115. There are beſides many other Ingredients, 
10 commonly uſed in the diſtilling of Agua Fortis: vin. 
durnt Allum, Sand, and the like ; which are here 
added, to hinder the Species, which may happen not 
to be ſufficicotly calcined, from foaming, and from 
breaking the Veſſel with 2 Violence. But when 


Tele Species are ſufficien calcined, and dried 15 
then 


; 
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then theſe Additions are perfectly necdleſs, = by 
over-ſwelling the Maſs to be aUled, FILLS Veſſels : 
of a much larger Size. 


116. Nay, there are beſides many other, partly - | 


needleſs and partly noxious, Ingredients uſed by Di- 
ſtillers of Aqua Fortis, Such are Blood- ;* 248g un- 


ſlacked Lime, Plumoſe Allum, Fe. all which it is 


nevertheleſs very proper not to uſe: For they are ſo 


far from having any good Effects, that they on the 
contrary yield a much worſe and more expenſive Aqua 


Fortis. This Water therefore muſt never be uſed in 


docimaſtical Operations, before it has been accurately 
tried. For indeed Aqua Fortis is but too often taint- 
ed with theſe heterogeneous Matters, the major Part 
of it conſumes away, and it is frequently ſo fixt, that 
the ſtrongeſt Fire is hardly able to take off the leaſt 
Part of it. I would then here have nothing uſed be- 
ſides calcined Vitriol, intimately mixt wich Nitre; 
there being no need of any other. 3 
117. However, Bole, Clay, and Brick-Duſt, do 
likewiſe expel Agua Fortis out of Nitre, which then 
is called Spiritus Nitri. But you muſt add four 
Times as much of theſe, | in Proportion to the Nitre. 
Conſequently, this Method is not ſo profitable as 


the former (F113). as it requires Veſſels enen 
larger. 

118. As the extracted Spirits of Nitre are very 
difficultly condenſated into Drops, eſpecially i in a ſul- 
try Summer's Heat, it will not be improper, on ac- 
2 of the calcined Ingredients, to pour into the Re- 
cipient one quarter: part of pure Water, and, what 
is ſtill better, of Phlegmextracted out of Aqua Portia 
By which Artifice the Spirits will be 0 1 cafier : 


received. 5 


119. Agua Fortis diflolves and Werden all gritfy 
Stones, and the ſeveral Kinds of thoſe that are vitr} - 
ficable and not conſumed by Fire; but it has no 
Power on Flints, nor of courſe on Sand, as this co 
fiſts of minute Stones of the ſame Kind, 2 
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120. It beſides diſſolves Iron, Copper, Lead, Sil. 
ver, Mercury, Regulus of Antimony, Biſmuth and 


Zink; Tin imperfectly; Gold not at all. 


121 Common Aqua Fortis, when poured upon 


Silver, moſt generally grows troubled, in the begin. 
ning of the Diſſolution ; and a little after it is per- 


fect, a Precipitation of a whitiſh Powder is made, 
If this Powder, taken by itſelf, melts in the Fire 


with Pot-aſhes, you find at the Bottom of the Veſſel 
a2 Regulus of Silver collected. This fometimes melts 


with Difficulty on the Fire, and has all the Characte- 


riſticks of Calx of Silver precipitated from Aqua For. 
tis by Oil of Vitriol. This certainly happens, be- 
| cauſe the Agua Fortis has been extracted by too great 


and too long a Fire, or becauſe too great a Quantity 


of calcined Vitriol has been uſed, or, in ſhort, becauſe 
the mutual Mixture of the Vitriol and Mitre has not 
been rightly made: For in theſe Caſes, there appear, 
when the Diſtillation draws at an end, opaque, 
milky, vitriolick Fumes in the Recipient : Which 


Phenomenon ſufficiently evidences the Cauſe of the 


_ aforeſaid Precipitation. The abovementioned Calx 
very ſeldom proves Fluid in the Fire; it after- 
| wards turns into Horn- Silver, and ſhews that the im- 
pure Nitre bought for the Diſtillation of the Aqua 


Fortis was intermixed with marine Salt. 


122. But as the Diſſolution of Silver, eſpecially 
that by which Gold is ſeparated from Silver with Aqua 
Fortis, is conſiderably hindered and made uncertain 
buy this Kind of Precipitation (S 121.) ; that Part of 


Oil of Vitriol, and of Spirit of Salt which ſpoils tle 
Aqua Fortis, muſt be ſeparated : Which is done in the 


following Manner. They pour one 30th or 40th Part 


of the Agua Fortis to be purified, into a ſmall Cucur- 


bite, and over a gentle Fire they diſſolve in it Silver, 


in ſuch a Quantity as may fully ſaturate the Agua 


Fortis, If in the beginning of the Diſſolution the 
. troubled Aqua Fortis looks milky, it is judged to 


want to be purified; Then they paſs through a 


| Filtre the warm Diſſolution, which being clear they 
5 | 1 1 | "7 pour 
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I pour drop by drop into the reſt of the Aqua Fortis 


that is to be purified : This will become milky as 


the dropping in of the ſmalleſt Drop. doth not at all 
diſturb it or render it milky : Then they let it reſt. 


for ſome Hours, that the precipitated Calx may ſub- 


fide ; which done, they again let a Drop fall, and re- 


nally, they decant the pure and limpid Agua Fortis, 
from the Calx which ſubſided at the Bottom; or they 
ſtrain it gently through a fourfold filtring Paper, 
which ought to be ſmall, leſt it ſhould break, by be- 
ing overloaded with too much of the Aqua Fortis. 
J The remaining Calx is ſuch as was mentioned (5 121.) 
but che Agua Fortis is perfectly puriked. 


0 „0% 8 2 1 


: Scholion. Some are uſed to employ common Silver 
4 | mixed with Copper, nay Copper it ſelf, for the precipi- 
h tating of the Spirit of marine or vitriolick Salt from Aqua 


with Aqua Fortis diſſolves Copper perfectiy. The Oil 
of Vitriol is indeed driven out of Aqua Fortis, by means 
of the Copper, in form of a whitiſh Duſt; but not ſo 
perfectly as by Silver. Otherwiſe, it appears in this 
Operation that the precipitating Body adheres to that to be 
precipitated, and finks to the Bottom together with it. 


of reeniſh Colour: Which happens, if Aqua Fortis | 
le having been expoſed for ſome Days to the open Air, 
he and thus deprived of its fuming red Spirit, you pour 


upon it ſome freſh ſtrong Agua Fortis (till emitting 


6h But that you may be certain that this Colour does 
u not proceed from Copper, pour a little of the Liquor 
he into a ſmall Cucurbite, and add to it as much of an 


alcaline Diſſolution or Spirit, as is ſufficient to ſaturate 
the Acid: Then, if there is ever ſo little Copper, the 


before; they continue to inſti] the Agua Fortis, till 


peat it conſtantly, till at laſt the milky Cloud is no 
Jonger produced by the Falling of the Drop. Fi- 
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Fortis: But this does not at all ſucceed, when Spirit of 
marine Salt is to be precipitated, becauſe this being mixed 


123. The beſt Aqua Fortis is often tinged with a 


Its Fumes; or if Aqua Fortis is diluted with Water. 


Colour becomes of a very dark Azure, with a cloudy 
Precipitation; becauſe the Nitre has been thereby 
oe Ee D 2 regenerated, 
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P l The ART of | 
regenerated, which does not diſſolve Copper ſo much 
as Agua Fortis does: But if there is no Copper, the 
Colour vaniſhes entirely. 
124. Aqua Forlis thus prepared (8 113. and 117.) 
and corrected (5 122. )-mult be concentrated to a cer. 
tain Degree: For if it is too week, it either retards 
the Diſſolution, or often does not even affect the 
Silver. If, on the contrary, it is too ſtrong, it va 
niſhes into Fumes, which ruſh violently out of the 
Veſſels, though ſufficiently deep, hurrying part of 
the Silver along with them: But if there is any thing 
of Gold in the Sitoer, it is corroded into a Daft, the 
perfect Collection of which is afterwards very difficult 
The firſt Fault is remedied, by pouring the Aqua 
Fortis into a deeper Cucurbite, and by abftraCting 
Phlegm out of it, over a gentle Fire, till you {ce 
yellowiſh Fumes appear. Bur, to find out whether it 
is too ſtrong,” you are to uſe the following Method. 
Melt together one Part of Gold and Four Parts of 
Silver; of which make a Plate, which you are to cut 
into three or more Parts; roll up each Part, that it 
may more conveniently be introduced into a ſmall 
Cucurbite: When rolled up, and ſlightly heated at 
the Fire, put this ſmall Plate into the ſaid Cucur- 
bite, pour upon it Aqua Fortis, about the Triple of 
the Weight of the Metal, and put it on a gentle Fire: 


If then the Silver is crodeg: from the Gold, ſo that the 


Gold remaining retains the very ſame Figure of the 
Plate rolled up, and there appears no reddiſh Duft at 
the Bottom of the Veſſel; then the Agua Fortis has 
its proper Degree of Strength: But if the Diſſolution 
has been made e with ſo much Violence; that the Poy- 
der of the Gold was eroded, or the Plate almoſt 
broken, the Aqua Fortis is too ſtrong. You mul 


then, in this Caſe, dilute it with one tenth or eighth 


Part of pure Water, or rather of weaker Agua Fortis, 


if you'have it at hand, or of the Phlegm that was 


drawn from it: Which done, you muft repeat the 
Trial of the Diſſolution of a like ſmall Plate, ſeveral 
Ti imes over, Bal che Silver be diſſolved CT 1 
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leaſt Diminution in the Golla, whereby you may be 
ſure of the Ferant Degree of Strength in Four Aqua 
Fortis. 
125. Aqua Fortis 1s excellent, when it comes again 
after having been by Fire expelled out of diſſofved 
Metal; becauſe it may be almoſt entirely fetched out 
of it by Diſtillation. In order tothis, you introduce into a 
middle - ſiz d Glaſs- cucurbite, adapted to an Alembeck, 
e Vith an Hole in it, one Pound or one half Pound of 
che ſame Diſſolution, and diſtil it in the Manner here- 
o aſter deſcribed in the Article of Utenſils, into a large 
1 Recipient; that the Drops may fall one after another 
t. cat the Interval of ſome Seconds: When the Phlegn 
of what remains ſhall be drawn off to ſome Ounces; 
o let a like Quantity of a freſh Diſſolution, gently 
ee warmed, be put a-new into the Cucurbite, and be 
it drawn off again; and let the pouring on of the freſh 
d. Diſſolution be reiterated in the ſame Manner, till it 
of is all grown thick. This muſt be done in a ſmall 
ut Cucurbite, ſeveral Times over; leſt a large Veſſel, 
it being over-charged with too great a Quantity of the 
all Diſſolution, ſhould burſt all of a ſudden, and the 
i: Aua Fortis and Metal be loſt at once. When, af. 
1r- ter the extracting of all the Phlegm, yellowiſh Fumes 
of WM begin to appear by increaſing the Fire a little, let 
ie: a Drachm or half a Drachm of Suet be added, leſt 
he the remaining Metal, being dried up, ſhould ſo ſtrong g- 
che ly adhere to the Sides of the Veſſel, as that it could 
© not be taken off: And when at laſt the Maſs ſhall 
be quite dry, let it be put on the Fire, till it becomes 
red hot. The Calx of Metal, which remains at the 
Bottom of the Cucurbite, muſt be collected, and 
welted with Pot-aſhes, ' 


E Spirit of common Sar 


126, Spirit may be extracted out of common Salt 
(F 20.) after the ſame Manner (S 113. and 117.),as it 
is out of Nitre: However, the Diſtillation of it re- 
quires a Fire much ſtronger, and much longer conti- 
D 3 nued, 
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nued, than that of Spirit of Nitre, It comes out in 
the Form of ſmall whitiſh light C'ouds, which coagu- 
late into a yellowiſh green Liquor. But this Spirit 
may. be much more conveniently produced with Oil 
of Vitriol; by pouring one part of this Oil, diluted 
with an equal Quantity, of Water, upon two Parts of 
common Salt: and then you make the Diſtillation out 
ol Glaſs-Veſſels, in a Sand-Bath. Spirit thus drawn, 
more diluted, and then diſtilled by a gentle Fire in a 
Cucurbite, from a Quantity of the pureſt Sea Salt, in 
order to abſorb the Portion of Oil of Vitriol, which 
may happen to adhere, and then dephlegmated and 


rectified ;; I ſay, ſuch Spirit muſt be cd upon as 
the beſt Spirit of Salt. 


127. Spirit of Salt diſſolves En into a laid 


| green Liquor, and Copper into 00, of a deep yellow 


Colour. T7: diſſolves in this Spirit with Violence and 
much Noiſe, in great Plenty, and becomes a thick, 
tranſparent . Fluid, Lead diffolves: in it likewiſe; 
but after it has reſted a while, there is always ſome- 
thing of a white Duſt that ſinks to the Bottom. Sil 
ver, provided it be very, pure, does not diſſolve in 
Spirit of Salt; but if ic contains ever ſo little Copper, 
for it ſeldom is altogether fiee from it, 1ts Surface is 


in a Manner corroded. by the Acid of Salt, and its 
Colour ſullyed. The beſt Spirit of Salt prepared 


with Oilof Viol and rectified (5 126.), being pour. 
ed upon Gold does not influence it in 15 leaſt. It dif 


ſolves Mercury into a limpid Liquor,. When, more 


diluted with Water, it does not Alle Regulus of 


Anulimony: But this being diſſolved in the moſt con- 


centrate d Spirit of Salt, i you add Water to it, or 
only expoſe it to the moiſt Air, you reduce it again 


to a white Duſt. 25 diſſolves ee in Pn 
b UA Salt, 78 
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128. When the Spirits of Nitre 0 113. ) and of 
| Salt (§ 126. ) are mix d together, this Nirrure! is cal- | 
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ſed Aqua Regis. To have it excellent, put in a Glaſs- 


Retort Aqua Fortis of the beſt kind, well proved, and 


of the requiſite Strength (F 122, 124.) add to it half 


the Quantity of common Salt, perfectly dry, and pul- 


verized ; and in a Sand- Bath force up the Spirits, firſt 
by a ſlow, and finally by a ſtrong Diſtillation. Or 
if you put into Aqua Fortis one quarter Part of Salt 


Ammoniac, or of Spirit of Salt (& 1 26); it immediate- 
ly aſſumes a yellow Colour, and emits abundantly the 


white Vapours of the Spirits of Salt, which ſoon pro- 
duces true Agua Regis. However, you-are to take 


Care, in this ſecond Method, that the Veſſel contain- 


ing the Mixture be not preſently ſhut up cloſe: For 


in that caſe it would burſt, Beſides, this Mixture 


muſt be made under the Chimney, left the ſuffocating 


Spirits ſhould ſpread: all over, and fill the Labora- 
tory. 

129. Aqua: Regis, diſſolves perfectly Tron, Copper, 
Tin, Gold, Mercury, Regulus of Antimony, Biſmuth, 


and Zink, It even diſſolves Lead more than Spirit of 
Salt does; however, it becomes ſomewhat troubled in 


the Operation. If it has its requiſite Degree of 


Strength, it does not diſſolve Silver : But if you have 


put in the Mixture a Quantity of Salt Ammoniac, 


or of Marine Salt, or of Spirit of common Salt, not 


ſufficient, i it then corrodes S ver, nay, it even diſſolves 
it in part, this Aqua Regis being imperfect. 


Coll. The Reaſon is then ſelf-evident, why in the 
Separation of Silber and Gold by Aqua Regis, it is bet- 


ter to uſe a Quantity of Spirit of Salt, or of Marine 
Salt, or of Salt Ammoniac, exceeding, than one ſhort 


| of the right Meaſure. Nor is it leſs evident thence, 


why an exact Separation of Silver and Gold is better 


effected with Aqua Fortis than with Agua Regis; as 


the former never corrodes Gola, whereas the latter 
corrodes Saler frequently. 7. 
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of N. EUTRAL Sayrs, conf dered as ; Menſtrus 


1 30. The Neutral Salts here.chiefly uſed; are Boray, 
Fel Vuiri, that is, the Scum .of Glaſs called by the 


Germans Glaſs-gall, in Engl en e common 
Sale F gnd 1 rnd 
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ey 3 N or 7 (Gold- Sadler) is a Sal 
very difficult to be diſſolved in Water. It is white, 
ſomewhat. tranſparent, conſiſting. of octoëdral \Cry- 
ſtals; having a ſweetiſh e- at firſt, and in the 
End an alkaline urinous After - taſte. Borax expoſed 
to the Fire, is raiſed into Spume with a hiſſing 
Noiſe; when at laſt the Veſſel grows red hot, it be. 
comes a thin Fluid, and then growipg cold it looks 
ke a very fine Glaſs: However it is at any time diſſo- 
luble 1 in Water, though with great Difficulty. 
Scholion. Borax being ſo apt to foam and ſwell on the 
- Fire, it is very proper to.me!t it before it is uſed; tf it 
| ſhould raiſe over the Veſſels. , 1 Fs 
132. All Earths and Stones, well mix'd and 
pounded together with Borax, diſſolve into Glals. of 
different Species 
133. Borax forwards very 3 the wakiog of 
| Metals difficult to be put in Fuſion; as are Gold, Sil. 
ver, Copper, Iron, Regulus of. Antimony, and dimi- 
niſhes them very little. When, therefore, Metals are 
diſperſed, or divided into very minute Parts, retain- 
ing however their metallick Form, and are then to be 
again reduced into one ſingle. Maſs by Fire, Borax is 
of very great Uſe, Dirt and Aſhes, though in ever ſo 
_ ſmall a Quantity, will certainly hinder Grail Particles 
of Gold and Silver from melting eaſily into one ſing] 
Maſs. But if they are ſo diſpoſed by a very ſtrong 
Fire, as to melt into Regulus, a great Part of the Me. 
tal will always adhere to the ſlighteſt Filthineſs that is 
flung away. But the viler kinds of Metals not only 
underg9 
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undergo the above-mentioned Accidents; but their 


Surfaces being ſo far encreaſed,” Copper and tron turn 
entirely into Scoriæ and are deſtroyed, and Tin and 
Lead are ſo in great Part. It is therefore very detri- 
mental when theſe viler Metals are mix d in ever fo 


ſmall a Quantity with Gold and Silver. For in the 


melting there come upon the Surfaces light Scoriæ, in 
which the Gold and Silver is retained as in Spunges, 


and is hindered from running into the Regulus. To re- 


move theſe Inconveniences, Borax is added, becauſe, 


as it helps the melting of Merals, and of all Bodies by 
Fire, its bringing the whole Maſs to a quick Fuſion, | 
cauſes the Metals to ſink to the Bottom without Loſs, ' 


and vitrifies the lighteſt Scoriz, throwing them on the 
Surface. Which is true of both the nobler and the 
viler Metals, but of Copper and Iron eſpecially, Be- 


ſides, Borax, by covering the Surface of Metal tor- - 


tured in the Fire, as if it were with a kind of ver 
thin Glaſs, defends it againſt the combined Force - 
the Fire and Air, which is very deſtructive of im 25 
fect Metals eſpecially; beſides, that it alſo cauſes 
Metals to melt in a much leſs Fire, 

134. It is likewiſe expedient to rub with Beta N 
Inſide of the Crucibles in which the more precious 
Metals are to be melted: For they, by that Means, 
are totally covered with a thin vitreous Cruſt, when 


in Fuſion, and the ſmall Cavities which never fail to 
render the Inſide of even the beſt Crucibles, uneven, 
are filled up: So that the Metal may be poured out 


all very neatly. Therefore, it is a chief Point never 
to neglect this Particular, when any little Maſs of 
Gold or Silver is to be melted a ſecond Time. 


135. Obſerve however, that, if you melt Gold 


with Borax, you muſt add to it a little Nitre, or Salt 


Ammoniac, but not both together; becauſe they 


would make a Detonation. Fo or Boras alone makes 
Gold pale; but it recovers its Colour again, by means 
of Nitre, or of Salt Ammoniac. 


136. Borax, on account of the above-mentioned 


9 (d 133. ) is claſſed, though improperly, a- 
| ; 9 
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mong FOOT The Bodies, that is, among thoſe which 


reſtore Metals, howſoever deſtroyed, to their metal- 

hck Form: For it reduces into one. Maſs of Re- 

Fulus, not the deſtroyed Metals, but only the ſcat- 
tered Particles of them. 

- 137- There are other neutral Salis, uſed for the 


promoting the Fuſion of Metal: Bur they are ſeldom 
alone, and almoſt always mixed with Bodies of the 
reducing Kind only, of which we ſhall ſpeak ſoon, 


For theſe alone almoft always diminiſh ſomething 
from the grofſer Metals in Fire, or even change them 
_ altogether. Of this Kind are common Salt, Sandiver 


and Mitre. However, of theſe Nitre is moſt to be 
| avoided: It is true, it promotes very well the melt. 


ing of Gold and Silver; but as it, on the contrary, 
cauſes a Detonation with the ſulphurous Part of the 
cbarſe Metals, which is not fo intimately mixed, it 
changes them into Calxs, moſt commonly very diff. 
cult to be melted; which may be eaſily experienced 


in Copper, Iron, Lead, and Tin, mixed with an equal 


Quantity of Nitre, and thrown into a-red hot Cru- 
cible. Salt Ammoniack is alſo now and then uſed by 
Aſſayers: Though its Defe& may be eaſily ſupplied, 
ſometimes with common Salt, ſometimes with Niire. 


For it ſeldom is uſed, except in the two Caſes above- 


mentioned (F 128. and 135.) viz. For the making of 


Fr Aqua Regis, or for the colouring of God: And the 


former may be very well obtained with common Salt, 
and the latter with Mitre. For which ſame Reaſon, 


we have not mentioned Salt Ammonia in our firſt 
Chapter. 


| Of SULPHUR, confidered as a Menſtruum. 


138. Here we FE not ade rand by Sulphur any 


inflammable Matter whatever ($24); but that Mat- 
ter only which is mixed with the Acid of Vitriol. Such 
is common foſſile Brimſtone, which, in regard to the 


Acid mixed with it, has quite other 1 than 


an unmixed oily Principle. 


139. The 
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1 139. The pureſt Gold, when melted with Brimſtone, 
remains perfectly the ſame as before ; it lets the Sul- 
phur burn very freely, remaining. itſelf at the ſame 
Time entire, Provided it was very well cleanſed 
before. 

140. Silver, when it begins to grow red hot in the 8 
Crucible, melts immediately by adding Brimſtone, 
which of courſe renders it more ſpeedily fluid. 
When poured. out, it proves a Maſs that cuts very 
eaſily, very malleable, of the Colour and Conſiſtence 
of Lead. However, this Maſs, being a ſecond Time 
expoſed to a very great and long laſting Fire, is again 
freed from the Swphur, which is then diſſipated; 
and then it germinates into a kind of woolly Sub- 
\ ſtance. in cale the Fire be llackened towards the 
8 
141. Tin granulated, and ftratified with an. equal 
or a double Quantity of Brimſtone, deflagrates in the 
Fire as if Vitre had been added, and leaves the fluid 
Maſs, which becomes ſolid and conſiſtent, while it is 
yet red in the Fire: Whence it is plain, that the Fu- 
ſion of Tin is retarded by Sulphur. The remaining 
Regulus, under the Hammer, is very brittle, much 
like a Semi- Metal, and of the Colour of Lead. But 
the Part of the Tin thus turned into Scoriæ, looks 
like Aſhes and Duſt at Top, but darker coloured and 
cleaner within. The whole Maſs of the Tin will turn 


into the like Scoriæ, by continuing to burn it with 
freſh Additions of Brimſtone. 


142. Lead melted with Brimſtone, aten the Dede 3 


gration, turns into a Maſs hardly fuſible by a great 
fue friable, conſiſting of very bright Particles, and 
with which the Crucible is ſeen to be wholly in- 
cruſtated. 
143. Copper made i into Strata with an equal Quan- 
tity. of Brimſtone, melts immediately | in the Fire, and 
turns into a black brittle Maſs. The ſame thing 


happens when you pour Brimſtone upon e tho- 
roughly red hot. 


14 The 


> 
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144. The very ſame Thing happens to Iron, which, 
being taken red hot out of the Fire, and rubbed with 
' Sulphur, melts immediately into a ſpongy Droſs. It 
quits this Su/phur with great difficulty, but melts very 
eaſily with it: So that there is no Metal or Semi- 
| Metal that is ſo friendly to Sulphur as Iron. SR 
145. | Regulus of Antimony being well pulveriſed, 
mixed with Suiphur, melted, and ſtirred with a Hook, 
turns into crude Antimony, the Fuſion of which is like- 
wiſe promoted by Brimſtone. However, it is more 
difficult than any of the enn to mix with Brim- 
tone. 
146. The ſame happens to Biſmuth melted with 
Brimſtone over the Fire, as doth Regulus of Antimony 
($ 145): Which however is a little flower. Thence 
a Maſs is produced, like Antimony, of a faint grey 
Colour, conſiſting of minute and very bright Needles 
[Spiculs] cuttingeach other acroſs, and extremely brittle. 
147. Zink melted with Brimſtone, mixes with it not 
very eaſily; but if remaining long in a moderate 
Fire, it is covered over with Su/phur poured at ſeve- 
ral Times upon it, and continually ſtirred with a 
Poker, this at laſt produces a very brittle, dark- 
coloured, ſhining Subſtance. 
| Coroll. 1. Therefore, Iron being very 3 of 
Sulpbur, all the other Metals and Semi-Metals may 
be freed of Sulphur by it. 
Coeroll. 2. A very mall Quantity of e a greater 
| Quantity of Copper, and a conſiderable deal of Lead 


and in, are neceſſary to abſorbe che ſame in 


Silver. 


of Sulphur. 
Cioroll. 3. The reguline Part of Antimony is precipi- 
Fark from Sulphur, by Iron, Copper, Lead, 71 in, and 


Coroll. 4. The Scorie ſwimming upon BY Regulus 
of Antimony made by the aboveſaid five Metals 
(Coroll. 3.) are more or leſs fuſible, according as theſe 
Metals melt more or leſs eaſily with Sulphur in the 


Fire: For the Scoriæ of Regulus of Antimony are nothing 


but — of _— mixed with precipitating Me: 
e 
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tals. Therefore, the Droſs of Silver is very eaſy, 


that of Tin, Copper, and Iron more difficult, and 
that of Lead thè moſt difficult of all, to be melted. 


148. If you throw into a Crucible red hot on the 
Fire, n artificial Arſenick, mixed with one tenth 


Patt of Brimſtone, and cover it immediately with a 


| Tin; and then pour it out after it has been one or 
two Minutes in Fuſion, it becomes a ſolid brittle Bo- | 


dy, of a Citron Colour; but if you melt it in the 
fame Manner with a fifth Part of Brimſtone, the 
Maſs, when grown cold, aſſumes the red Colour; if 


at laſt you melt or blinde Arſenick and Sulphur | 
together, in an equal Quantity, it produces a fine red 


tranſparent Maſs, which is called Rubinus Arſenicalis, 


Sulphur Auratum, the Arſenical Ruby, Sulphur or 


Gold. 


149. Brimſtone, melted with half the Quantity of ö 
fixed Alcali (& 96). turns into Hepar Sulphuris, Liver 


of Sulphur, fo called from its being of a Liver Co- 
lour; which, on account of the alcaline Salt it con- 


tains, makes all Earths and Stones melt ſoon in the 


Fire. When melted with any Metal whatever, it 
preſently makes it run, and renders it brittle, no 


longer like a Metal or Semi-Metal, and makes it diſ- 
ſolvable by Water: This is ſo general, that even 
Cold and Silver are not excepted. Therefore, there 


are many Cautions to be uſed i in the roaſting of Oars 
by different Fuſions. 


150. A like Hepar (4 149. ) will be croduced with 
vitriolate Tartar with Sandiver and other neutral 
fixed Salts, containing the vitriolick Acid, if, when 


they are red or in Fuſion in the Fire, you add to them 


Coal-duſt, or any other more fixt Phlogiſt. 


151, The Hepar  Sulphuris * is not ſo ſtrong, 


when made with .fixed Nitre made with Coals, or 
| with Acali compoſed of Tartar and Nitre, nor with 


neutral Salis with an addition of Sulphur, already 


containing the vitriolick Acid. 


* Frid. Hoffaanni Obſery: Phyfico chem. 
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152, We kirk already declared ($104, ia 129.) 


what were the Effects upon Metals and Semi-Metals 
of acid Menſtrua, condenſed in a fluid Form, by a 


leat not greater than that of the Fire which makes 


them ebulliate. It now remains, that we ſhould exa- 
mine what are the Effects of the ſelf-ſame Menſtrua 
urged with the Degree of Fire which makes them 
red-hot, upon the Bodies aforeſaid, 
133. But, as the acid Salts condenſed into Liquors 
($ 105, 108, 113, 126, 128.) cannot bear to be 
made red hot, and are reſolved by a much leſs Fire, 
into Vapours which cannot be reſtrained ; this re- 
quires another manual Operation : For the Acid of 
Vinegar cannot be extracted out of the Cryſtals of 


Voierdigreaſe, nor the Spirits of Nitre and Salts be ex- 


tracted out of them, by terreſtrial Additions, or by 
_ Vitriol (F 113, 126); nor in ſhort the Acid of Vitriol 


itſelf be fetched out of its metallick or terreſtrial Ma- 


trix, without the Action of a very ſtrong Fire. 
Therefore, you are to proceed in ſuch a Manner, that 


the Bodies to be changed by theſe acid Spirits, be in 


the ſame Veſſel wherein the ſaid Spirits are pro- 


duced, and, when made red hot therein, be ſurround- 


cd on every Side with the agitated Vapours of the 
ſame Spirits. This is eaſily obtained, if you put the 
ſaid Bodies among the Matter itſelf which is to emit 
the acid Spirits, after having moiſtened it lightly, 


and preſſed it; and then expoſe them together to the 


Fire. This Operation is then called Cementation; and 
the dry Species, which melt the acid Menſtrua, and 


are commonly uſed for this Operation are called 
_ Cements. 


154. The Proportion of the Additions uſed in 


making the Cements, is the ſame as in the Diſtillation 
of acid Spirits (S 113, and 126). But common Salt 
and Nitre being the melting Menſtrua of Metals 
($1 37 and Fitriol becoming ; extremely hard, » by 1 
| ame 
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ſame Fire which is proper to be uſed in Cementations, 


that is, not a very ſtrong one; on this Account, they 
uſe a Quantity of Brick-duſt, Colcothar, &c. three or 
four times greater; leſt the Salts happening to melt, 
by employing a Fire a little ſtronger, they ſhould at 
the ſame Time put the Metals in Fuſion, and above all 


Gold and Silver: For this is the Method of prevent- 
| ing the melting of Salts; or if they melt, you at leaſt 


hinder them by that Means from running together, 


and from hardening to ſuch a Degree, as that the. 
Maſs may not be pulled aſunder, and the interpoſed 
Metal be ſeparated, but with difficulty, For the 
fame Reaſon, it is not proper here-to uſe Bole alone, 

as an additional Help, becauſe it hardens like a Slows = 


in the Fire. 
135. But, that the Spirits which are driven out 


the longer and with greater Force; the Veſſels, in 


beaten back, and yet not ſo abſolutely confined, as 


bly burſt. 


156, Among Metals, Copper, Tron, Tank Tin, 
and al Semi-Metals, being committed to any of the 


of e s, or of Granulation. 
157. Thus it is that Silver is 5 con- 
famed by the ſeveral Species of Spirit of Mitre: Nay, 
Spirit of Salt conſumes Silver, when uſed in this Man- 
ner, which otherwiſe does not corrode it, when it has 
the Form of a fluid Body. Nor does Silver reſiſt the 
Vapours of Vitrio in a Cementation. Nay, the Vine- 
gar of Vegetables itſelf, concentrated in the Cryſtals 
of Verdigreaſe, and mixed with terreſtrial Bodies, 


EE when 


(4.153, 154.) of the Matter of the Cement, may act . 


which the Cementation is made, muſt be cloſed, the 
Cloſures being ſtopped with Clay, though not alto- 5 
gether without vent. By this Means the Spirits are 


not to be able when the Fire is increaſed, to make 
their way through the Cloſures of the Veſſels; which 
vent being not given them, the Veſſels would infalls- 


above-mentioned ($ 153, 154.) Cements, are totally 
corroded in a few Hours: Which will be the ſooner 


done, if they are intermixed with the Cement, in form 
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when uſed as a Cempnt, takes likewiſe ſomething from 
Silver, But Gold remains, untouched, in all the afore. 
ſaid, Cements: \ The other Metals, and all the Semi- 


derts. whenever they, are iptermixed with Gold (if 


b 7 or reduced inte Lamina's) are 


d Cementation this however! is ſome- 
what more diu for 55 but Capper, when 


mixed oth Oo in ;grearer Quantity, is. conſumed 


Pretty | 1 1 : eyertheleſs, . A ee Part of it remain- 


ing i Geld, is ſo Rrongly deft ended by the latter, 
that I e 185 
by 


e 12 pes E . 
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6 18 2 Body, 5 ornot at al 
fulible by Fi Ire, to melt, 1 1s called. a Flux. 
. 160. But, what S ecies of Bodies have the (& 59) 


Faculty which cauſes them to be called Fluxes, you 


are ng ($.46,. and follow, 97, &c. 130, Ge. 
where we treated of the Glaſs of Lead, and of fixed 
and neutral alcaline Sa/ts., Aſſayers uſe them, when 
they, want to examine Minerals in a ſmall Quantity: 

This cauſes them to be called Sales Fuſorii. But when 
a greater Quantity of Minerals is to be worked upon, 


it is ſeldom poſſible to uſe, Fluxes of this Kind with 


Benefit, becauſe they are very expenſive, Then, in- 
ſtead. of the above-mentioned. Salts, they uſe ſuch 
$1ones as are vitrificable by a gentle Fire; or the $co- 


ri made of the ſame: S/ones. when melted, which 


ſerves this Purpoſe {till better: For the more often 


2 exo have been/ expoſed. to the Fire, the more 


aily they are put in Fuſion : The Reaſon of which 


— be the alcaline Salt, proceeding from the 


Fewel of the Fire, and adherent to the ſaid Scoric 


970. | Therefore, - theſe. Things being in large 


pies to e Sleat Operations, they 
caule 


$& 


erde them er 
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cauſe the ſaid Ores to melt, which are otherwiſe ren- 
dered refractory by the calcareous and incombuſtible 
Stones and Earths mixed with them: Which, how- 


ever, is not ſo eaſily obtained with the ſaid Scoriæ, as 
Ivy Means of the above-mentioned Glaſs of Lead and 


Salt. But the great Price of theſe hinders their being 

frequently uſel. wt, ; 
161. We have already ſaid (5 51, 98, 133, and 

137.) how uſeful theſe Salts (F 159, 160.) were, for 


the melting of Gold and Silver, and of their Calxs. 


But when, in the Fuſion itſelf, Gold and Silver are to 
be purged of other Metals and Semi-Metals, then it 
15 proper to uſe N:zre only, or at moſt Nitre together 
with other Salis. For Semi- Metals, and the four leſs 
perfect Metalz, are deſtroyed ($ 137.) by Nitre; in 
which Caſe Nitre, by its Detonation with their Sul- 
pburs, is in part alkalized, and, by help of a gentle 
Fire, turns the Calxs proceeding from theſe Metals, 
into a vitrious and much attenuated Scoria. 
Coroll. Thence the Reaſon is plain, why Gold and 
Silver, made brittle, are readily reſtored to their Mal- 
ability by Nitre: For Semi-Metals, and among 
Metals Lead and Tin moſt of all, communicate this 


| Fault to Gold and Silver: But being changed by Nitre 


in the Manner aforeſaid (4 161.) they are in a ſimple 
Fuſion again rejected by Gold and Silver: So that 
they can no longer mix with theſe Metals, unleſs 
ſome Reduction is made. However, there is no other. 
Body that can, by mixing with Silver and Gold, render 
them brittle, unleſs crude Charcoals, happening to fall 
into the Veſſel. wherein Gold and Silver are melted, 
ſhould impregnate it with ſomething arſenical; there 
being ſome A ſonich contained in Coals of this Kind, 
as is demonſtrated by Stabl and Hoffman. „„ 
162. The moſt imperfe& Metals and the Semi- 
Metals melt more eaſily, by adding Salts (5 159, 160.) 
to them, than they do of themſelves. However, 
they always loſe a great deal of their Subſtance by 
this means, which happens eſpecially with regard to 
Copper and Iron. To — this, it is neceſſary P 
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add ſome kind of fat Body, that prevents the De. 
ſtruction, and reduces Metals already deſtroyed: 
And this is the more neceſſary, when Calxs prepared 
either by burning, or by a Detonation with Nitre, 
are to be reduced, The Flux proper for this Opera. 
tion is very well prepared in the Manner following: 
Take one Part of common Nitre; of crade Tartar, tho. 
roughly dried, two or three Parts; pound them ſepa. 
rately into a very fine Powder; then grind them well 
together; put them into an Earthen Pot, narrow a 
the Orifice, not glazed within, and of a Capacity 
three Times larger than the Powder requires: Which 
done, put them on a gentle Fire. So foon as the 
Maſs begins to be inflamed with a Noife, ſhut the 
Orifice with a Tile. After the Detonation, this will 
produce a black, oily, alkaline Salt, eaſily fuſible in 
the Fire, called Fluxus Niger, or black Flux ; put it 
into a Pot cloſely ſhut, and in a dry. warm Place, to 
prevent its growing moiſt, © © 
Coroll. Tartar, being burnt alone in Veſſels, cloſely 
ſhut, or detonated; with Mitre, is moſt quickly al. 
| kalized, and thus retains a conſiderable Part of the 
Oil which it contains abundantly, and which, is fixed 
enough. For this Reafon, it very eaſily turns into a te- 
dueing Flux. This Flux, therefore, on account of its 
alkaline Salis, diſſolves Earths and Stones, and changes 
them into an imperfect kind of Glaſs (F 97.) by a 
moderate melting Fire. But the Oil, being of a more 
fixed Nature, ſtill remains concealed therein, and is 
requiſite both to preferve Metals from being deſtroy- 
ed, and to reduce ſuch as are deſtroyed alreay 
+ Scholion. I. F the Pot is glazed within, and fart 
of the glazing comes off, and mixes and melts with 1be 
Flux, it is again reduced to Lead, and thus, may diſap- 
point the Artificer : Becauſe, this Cruft of Glals is ap- 
plied to Pots with Litharge or with Lead, 
Scholion. II. All Fluxes muſt be kept and uſed very 
dry; for moiſt Salts foam very much; and toben the 
Operations are done in cloſe Veſſels, if the Fire is quick!y 
N i Coors e incres{ed, 
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Jour the Veſſels. - 
163. If equal Parts of the ſame Ingredients (F 162.) 


are detonated in the fame Manner, the Oil is almoſt 


entirely confumed by the abundance of Nzzre, and the 


reſt looks like an aſh or white colour'd Sa7t,' more al- 
kaline and ſharp than the foregoing; eee it is 


called Fluxus albus, or white Flax. © 
164. The Fluxus albus (F 163.) is very efficacibus 


to diflolve Stones and Zarths; but of a leſs reducive 
Virtue; and deſtroys the Metal, when the: Fi ire Is. 
continued a little longer than is required. 


5. Theſe Huxes are likewiſe of very gteat Ser- 


vi 95 reduce Metals from their reſpeCtive Calxs, 


and to free them from the Stones, in which they are 


inherent. But When the refractory Calx of Iron is to 
be reduced by a great and long lafting Fire; theſe 
Fluxes being infinitely attenuated, though confined in 
cloſe Veſſels, 1. part from their oily Principle : 
2. then their alkaline Salt remaining ſtill, they be- 
gin to conſume the Veſſels, of what Matter ſoever 
they may be made (F 97), and flip away, making 


their way through them. The firſt Fault is mended, 


by adding Coal. duſt, becauſe this loſes not its fixed 
Ou, without the Help of a free Air: The other Fault 
is remedied with common Glaſs made of a due Mixture 


of Flints and fixed Alkali: For this is fuſible enough, 
it melts with Fuxes added to it, and by its Viſcoſity 


ma Manner coagulates and ſaturates the Salt, and 5 
thus hinders it from eaſily corroding the Veſſels. 


166. Artificers compoſe a great many Fluxes with 


the above-mentioned Salts (F 97, 130.) and with the 


reductive ones; nay, ſome uſe as many different 


_ Fluxes as there are diflerent Ores and Metals; all 
which; however, we thing altogether needleſs to de- 
ſeribe. It is better to have explained a few of the 
ſimpler ones, which ſerve for all the others, and are 
very eaſily prepared, than to tire the Reader with 

confuſed Compoſitions: And this chiefly, becauſe 

unſkilled Artificers' ſometimes attempt to obtain 
E 2 with 


tichtaſed; not being able ro get rid of the Moiſture, it 
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with many Ingredients of the ſame Nature treaped up 


beyond Meaſure; and with much Labour, though 
not niore properly and more ſceurely, what might 
have been caſily effected, with one only and the fame 
Ingredient, thus increafing the Number, not at all 
the Virtue of the Things employed. Nevertheleſs, 
if any one loves Variety, he may, according to the 
Proportions and Cautions above preſcribed, at his 
Will chuſe among the ſimpler Kinds ſuch as will beſt 
ſuit his Purpoſe, and S a 19 8 WE; 91 1 
With them 
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| Metals $7) lorig as they are in their true metallick 
State da 
| dies, when they are Wired 1 


* 169, The Matter” of Cppel 6 168. * eddie 
muſt be choſen ſuch as can reſiſt the ſtrongeſt Fire, 
not running ealily into Glaſs with vitrificable Bodies, 

as for Inſtance with Glaſs of Lead, and fit to be re- 


duced into a well-coherent, though porous Maſs, 
The beſt Barth for this pur 


which, is, made of calcined Bones of all Animals, a 
very few excepted, eſpecially 'Swine-bones :- For 
when it is made of the latter it receives ſomething 
metallick in it, at the N Time that i it l 
aſs, 
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5 166. The f a among dbeimaſtick Veſts," is Te 
O ppel, or leſſer Teſt made of Bone-aſhes, which is a Veſ. 
fel bee of ſuch Matter, that! it indeed contains melted 


ur abſorbs them, as well as: all the other Bo- 


was found, that 
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Glaſs. But the beſt Bones are thoſe of Calves, Oxen, 
Sheep and Horſes, eſpecially the ſmalleſt, which are 
the more eaſily ealoined, the longer they have been 
expoſed to the-Injuries of the Air. 


170. The Calcination of theſe Bones (51 1 bo ) wiſe: 


| be/madefora-few-Hours, or more, according to their 
Big neſs, in a great open Fire: Therefore, you muſt 


el up the ſmaller Ones, and thoſe which are leſs 
covered with fat. You will have a ſure Sign of the 


A Calcination's being perfect, if you ſee not one black. 
Spot without the Bones, nor any within when you 
break them. 


171. When theſe Bones are perfectly white ($170), 
pound them in a Mortar, fift them through a very 
fine Sieve; or, if you have none of this Kind at hand, 
grind the coarſer Powder upon a very hard Stone into 


FE very fine Flour, and then waſh it with warm freſh 


Water: For during the Calcination, the Bones are 


almoſt always impregnated with the Salt of the Aſhes | 
of the Fewel of the Fire. Then this will bean ex- 
cellent Earth for the making of Coppels *. 


172, Fiſh-bones, when very ſmall, are more eaſily 


| calcined than thoſe of other Animals : Which may 


be eaſily done in a large open Earthen Veſſel. Theſe 
Bones being then pulverized are ftill better than the | 


foregoing (F 171). 


173. Parget or plaſter made of ſome kinds of 


Spar is almoſt preferable to the aforeſaid Earihs 
(F171, 172). But it is not every. Spaad will ſerve 


this Purpoſe. - You muſt then, before you prepare a 
Quantity of this Parget, previouſly try whether it 
Catcination of this Kind of | 
| Spaad is made. in an earthen Veſſel, cloſed with a 
Tile; upon a gentle Fire: This occalions a little 


will ſucceed, or not. The 


. which being fr, the Calcination 1 15 Per- 
ec 

174. But, x dhe Preparation of the Aſhes of Bones 
is toilſome enough ($ 171, 172); and the ſaid Kinds 
of Spaad not to be found every where; on chis Ac- 


11 is ca ned by ſome C Mar, 
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count, when you hw a great Wen 8 ta 
make, you may ſupply this Want with Aſhes of Ve- 
2 But leſt the Coppels ſhould! vitrify, be- 
cauſe: of the alkaline Salt adhering to theſe Aſhes, 
you muſt previouſly: uſe the following Preparation, 
Loet hot, white, and very light Embers made of 
ſoft Wood. be ſtrained tines Sieve by pouring 
ure Water upon them; that all the Coals that 
bes en to adhere to them, may be ſeparated, and 
the pelt and fineſt Aſhes may not fly away. Pour 
upon this ſtrained Duſt pure and boiling Water; ſtir 


it with a Wooden Stick ; then let the Aſhes ſubſide | 
quietly, and the Water which ſwims at Top, and which 


at firſt remains always troubled, be deganted: Pour 
new Water on the remaining Aſhes, and after they 
have ſubſided a ſecond Time, decant it again: 
8 this over and over, till the Water ſwimming 
at Top proves altogether inſipid: Then pour freſh 
Water again, ſtir it with the Wooden Stick, and af. 
ter eight or twelve Seconds, pour it out, as yet trou- 
bled, into a clean Veſſel; Part of the Aſhes will re- 
main in the foregoing Veſſel, in which the ſaid waſh- 


ing has been made: Pour Water upon this Remaind- 


ft ſir it and waſh it likewiſe, and then, after a 

ſhort Reſt, pour it into the ſecond Veſſel: Repeat 
this in the ſame Manner, till there remains at the 
Bottom of the fjrſt Veſſel nothing but a little Sand, 
or ſome other coarſer Corpuſcules. Let the waſhed 


 Aſhegreſt till they ſubſide, and the Water ſwimming | 


at Top eee ſoftly... Thus you will have good 
Farth. free from 6 2H Salt and Oil, and immur 
table by Fire; which, however, being reduced into 


ſmall Balls, burnt again in a; Potter's Oven, and 


then waſhed anew, will prove better ſtill. 

175: Finally, put a ſmall Quantity / of Aſhes of 
the Bones of Beaſts or of Fiſhes (S 171, 172.) into a 
very clean'Earthen Veſſel, and a ſecond Time calcine 
them during a few Hours, in the ſtrongeſt Fire, 
waſh them next with Water, then grind them upon a 
Porphyry i 1nto a moſt ſubcil Powder, to be kept ſe- 
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parately, for the Uſes foon to be mentioned. It is 


called in German Claer. 
176. The hollow of che Coppels, which receives 


and contains the Metal, myſt be a ſpherical Segment, 


not very deep ;- firſt, that the Surface of the melted 


Maſs, let this be ever ſo much diminiſhed, be ſuffi- 


ciently viſible to the Eye of the Artificer; ſecondly, 


that the Metal in that Cavity may melt together 
inone Globule. But the outſides of the Coppels muſt 
be only a mall Matter convergent towards the Baſis, | 


like a truncated Cone; that it uy W firm upon 
its Baſis. | 


177. But that this Figure > 878 J may eably be 
given the Coppels, you are to have Copper or Braſs. 
Moulds,” the Figure of which is deſcribed (Plat. J. 
Fig. I. and II.) where we have added an exact Ex- 

nation. You likewiſe. find their various Sizes, ac- 
cording to the 3 of the Metal to be n 5 


in the Coppels. 
178. With all theſe Preparntidas; < 168—1 I 
you will make the docimaſtical Coppe 


Aſhes of Bones, of Beaſts, or of F iſbes bien or two 
Parts of Wood Aſhes (F/174.) and one Part of dry 


Aſhes of Bones [$ 171.) mix them well in a Mortar, 


or upon Porphyry ; then add to them by Drops juſt 


as much Water, or of white of Eggs diluted th 
Water, as will be neceſſary to make the Matter ſtick 


together, when ſtrongly preſſed between the Fingers, 


and not more or leſs: Or if you uſe Spaad (§ 173.) 


let it be ſprinkled in the ſame Manner with a Solution 
of Vitriol. Put a large Quantity of the wetted Duft 


into a ſmall Mortar (Plat. I. Fig. II.) ſupported up- 
on a firm Prop; preſs down with your Fingers the 
Maſs poured: looſely in; that the Capacity of the 


Mortar may be quite full of it; and lay the Remainder 
alide. 2. Put the Peſtle perpendicular (Plat. I. ig. I.) 


into the Mortar, and then with a Mallet drive it 0 


three of four Blows, according to the d ifferent Diame- 


ter of the Veſſel that. is be IO, and make 
TE i: 15:3 -286 
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ing then r. 
the Cavity. by the t ele With Aſhes of dry 


ſer Balis of, it}. be underneath; preſs it againſt the 


the Maſs pretty £9 AED gas leſtithe Peſtle 
ſhould rub Boa Sides ofthe Martar. 3. Hay. 
hes Peltle, rey the upper Part of 

Bones: ground extremely fine ($375); Which is ies 
with the xs { Plat..l., Fig. IV): Again, put the 
{tle inte 19 7 * Of N57 after having firſt wiped it 
with a 58 5 ag, and drive it. prevey. ſtrongly. with 
one ox es Plans, Moe. 4+, Then have at hand x 
ſmall, vo ſtrewed a Quatter of an lach 
thick. Wt 8 0 1 5 put upon it the Mortar con- 
tainipg th ie Coppel already prepared, ſo that the le. 


100 Il. CArc 9 955 Coppel will then eaſily quit its 

ould; L t the prominent Inequalities at the 

upper Kate a nd 1 Bottom of the, Coppel, be cut off 
with a ſharp Knife: F inally, let the Coppel inverted 
be laid aide ina dry Place. . -.. 

+ 136 Therefore, the dry Aſhes called Cler, mult 
be apph ed. to the Inſide of ibe Coppel, that the little 
Ineg ul FA ; moſt c e zemaining there, may be 
"Filled, 00 make; 4 Sort of very fine Sieve, admitting WF « 
"through i it vitrifie 2 aud retaining Cold and Wl i 
Silver: Thus, when the Cavity of the Coppel h ! 
carefully done over with theſe Ashes, it will be no [ 

| 
| 


great Harm, if the Maſs ($:478.) uſed for the mak. 
ing of Coppels, happens to be defiled with a ſmal 
Mixture of Sand ar of any other Powder. more caly 
to be vitrified. And 0 it is hardly poſſible u 
avoid this Fault entirely, eſpecially when you ue 
Wood-Aſhes. Thence the Reaſon is plain, why 
this Duſt ( 175.) muſt be; prepared with ſo muck 
Care. Therefore great 3 are to be taken, 
that the Levigation of this Duſt be not made upona 
© foft Stone: becauſe. Particles of it being by. Chance: 

4 rubbed off might ſpoil the Powder... 1 10 
TY 180, The Coppels ought, to be rather more than 
. 0 compact: the latter being always hurtful; 
- Whereas the former, by abſorbing the. Glaſs more 
= oy, does but retard the Operation a 161. Th 
Spots 181 ere, 


** 


5 eee | 
Lr Coppels: made' oQ Rftles of B 
of Beaſts, of Fiſh-· bones, and of Spaad; ate excel 
let, is they need ndt be tmade'very Hot at firſt, and 
require not the Regimen of the Fire to be f ſtrictly 
obſerved.” But if you add to ther 00% 


» Þy 


_ 


— 
CD 


e will zbe neceffary to malte the Coppels pretty Hot, 
it before you! puts the! Metal into mo hich bein 
a neglected, the aqueous Vaponrs; forcing thei? Way 
a out, will cauſe the Metal to He theo Fn Drops 

h Wl for-Coppels of this Kind'can never be petfectly 

N- 


ed by the Air alone; there being always ſomethin 
1 of = Alcaline Salt adherent to: Wood=ifhes, rg 
he attracts the Water out of the Air: As tlie dark Co- 
is our of theſe Aſhes, and the Solution of Ami 
he ack Salt poured upon them evidently the, | 
off which very , theſe Aſhes are more diff 


are nearer the nature of incombuſtible Stones. 
Caroll. Hence likewiſe it is plain, Why the dry 


is done over, ſeparates more cafily in the Operation 
of the Coppelling, when Wood“ aſhes have entered 
into the Matter of the Coppels: Which is "vaſtly 

ptejudicial; becauſe, when theſe thin aber, 1 


either increaſe the Weight, or a or out of 
the Bed yt Ane ee ſomething h 


loft. - 

182. Arte the medfiehints of che Matter of Cop- 
5 pe ($ 178.) you ate to take care, (1.) Not to uſe a 

luid too mucilaginous and fat: For this makes 
Coppels ſo compact, that they not only reject vitri- 
fied Bodies, and yieſd them a very flow Paſſage, but 
Aſo ſplit when made very hot, loſing firſt their oily 
Part. (a.) Not to uſe ſuch mucilaginous Fluids, as 


heating of the Coppel ;/ as the tartareous Dregs of 
fermented Bodies do. (3.) Not to moiſten the 


one a ol Part of decanted Clay to the ſaid 6 178.) 


to Vitrification,” than Aſhes of Bones; for che ter | 


Powder (§ 175.) vrhere with the ayity of e Coppel ; 


it bein ing 


may produce a great deal of fixt Alkaline Salt in the 


Aſhes too Wuchz for wal the Surface of the Cop- 
pels is never perfectly neat. (4.) Some mix about 
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Ashes; And when this is done, the Wr muſt be 
moiſtened with Water only; becauſe the Clay 
makes the Aſhes ſtick ſufficiently together. Hoy. 
ever, take care that too much of Clay be not added; 
And you muſt always regard the ſeveral Degrees of 
Fatneſs of this Eartb. (5) If the Aſhes of Bones 
are not ground too coarſe, ca being ſprinkled with 
pure Water, makes them ſo coherent, that there i; 
no need of adding any Clay, or mucilaginous Fluid, 
to increaſe the Coheſion; for Coppels of this kind, 
as well as thoſe made with Spaad (d 173.) need hardly 
: m made hot before the Metal is put into them, 
Coroll. It is then plain, why the Operation done 
in a Coppel made with Aſhes of the Bones of Beaſts, 
of Fiſh Bones, or with Parget of Spaad, laſts a lit 
tle longer, but is more ſecurely performed, than if en 
Wood-Aſhes had been mixt to it. For as it re- ve 
ceives more ſlowly a vitrified Metal, on account of ge 
its own compact Subſtance; ſo it is leſs to be feared, ll v: 
that any thing of a perfect Metal ſhould be abſorb· Ml. 
ed; though the Management of the Fire be not ſo 
_ ſeru pulouſly minded. * e 75 | | 
_ > _.183.. Theſe ſmall Veſſels made of Aſhes 68 168. fi 
ſerve for docimaſtick Operations not very exten- i (4 
ſive : But if a larger Quantity of Metals is to be Bl :: 
 wark'd upon, we accordingly uſe greater Coppels, l 
one Foot and a half broad, commonly called 7%. (. 
But theſe are made with Wood-aſhes ; ; but not pre- 0 
pared, with ſo much Care as (8 174.) They add r 
ta them Brick-duſt beaten- very fine. In this ſ 
caſe, they uſe for Moulds, either the - earthen Pot, b 
ur. the oni mm Wen . F. VIII. | 
and XI.) t 
184. The manner of. makibg bein is as follows: 
( i) In an earthen Veſſel not glazed within, and by 
its Depth and Largeneſs proportioned to the diffe- 
rent Quantity of Metal to be put in it. Let the 
iaſide o it be well moiſtened with Water; that the 
Aſhes: to be Put into it may adhere the better. (2) 
Kahr LA ned, and moiſtened in the 


ſame 


. 
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ame Manner (§ 178.) as was ſaid about Coppels, 
into this Veſſel; ſo that it may be half full of them: 


Ihen preſs them with a wooden indented Peſtle, 


(Plat, I. Fig. XII.) or (if you are making but a 
mall Teſt) with only a wooden Cylinder an inch 
thick. When preſſed, add upon them ſome other 
Aſhes, to be preſſed in the ſame manner; till the 
earthen Veſſel be almoſt quite full: Remove the ſu- 
perfluous Aſhes with an Iron Rule. {5.) Let the In- 


: 


equalities remaining at. the Border be ſmoothed with 


a wooden-Ball rolled about: This done, cut the Ca- 
vity with a bowed Iron (Plat. I. Fig. IX.) that you 


have a broad ſpherical Segment, not very deep. 
(4.) Wich a-Sieve, ſtrew this Cavity with dry Aſhes 
of Bones of Animals, ground extremely fine (F 175.) 
and to be ſqueezed. hard by the rotation of the 
wooden-Ball. Thus you will have a Teſt, which, to- 
gether with its earthen Pot, muſt be put in a dry 
T ͤ œVB ]ĩʃ—wu1]A Retaon 69.0.5 


185. Let an iron-Ring (Plat. I. Fig. VIII.) be 
filled with Aſhes like thoſe already mentioned 
(F 183.) in ſuch manner, that they may riſe conſide- 
rably above the ſaid Ring; then preſs them ſtrong- 
ly with your Hands, or with an indented Peſtle 
(Plat. I. Fig. XII.) (2.) Then, with gentle Blows 
of a Hammer, preſs the Aſhes from the Circumfe- 
rence towards the Center in a ſpiral Line, and in 
ſuch manner that, after having been ſufficiently 
preſſed, they may be a ſmall matter higher than the 
Brink of the Ring: Or, if there are Vacancies, empty 
the Ring, and fill it again with more Aſhes: For if 
you add ever fo little of Aſhes, the ſccond put in 
do not cohere ſo ſtrongly with the firſt, but they 
may ſeparate in the Operation. (3.) This done, turn 
the Ring upſide down, and on the other fide cyt the 
Aſhes out with a Knife, to the Quantity of one third 
part of the Depth ef the Ring, and again fill the 
Vacuity wich the ſame Aſhes (F 185. N* 1, 2), in ſuch 


_ a Manner, 
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very good Tefts 1 to roaſt Ores in. 


RE. A R T of 


a Manner, that there may remain no gende Cavi. 
WE Finally, cut out a Cavity in the larger Sur. 
face of the Ring, and in the ſame Manner mentioned 


TEE 


9195. The Teſts, called in German Treiblrherben, 
are Velgle refiſting the ſtrongeſt Fife, and ſo vaſtly 


compact, that ſometimes they, not only retain melt 
| Wich bur allo the very Glaſs of Leos itſelf. 


18 Their Figure and Size 1 may be the ſame a 
that 4 the Coppels :, : However, they commonly are 


18 mac E larger. To form them, they uſe a wooden 


or brafs-Mould, re 1 5 lat. I. "Fig. V. and VI.) 
Nor is there any Difference etween a Coppel and a 
Teſt, except that the Matter of the latter mult be 
more compact and coherent. _ 
188. The Matter fit for the making of Teſts i 
repared thus: (1. ) Make into Balls, Clay of the 
bel kind, and pure; and dry them in the Air, 6r 


in the Fire: When dried, pound them in a Mortar: 


Pour upon this Earth abundance of warm Water; 


let this Mixture reſt a while; and when the Clay has 
| ſubſided,” pour out the Water which ſwims at top, 
The fame Waſhing may be repeated, that all the 
minute Lumps of the Clay may be well ſoaked with 
Water, and any thing of Salt contained in them be 


waſhed off, (2.) Then add of the pureſt Sand, af 


Powder of calcined Flints ground, and well waſhed, 
of faulty but clean Heſſian Crucibles, or of any in- 


combuſtible Sone, ground very fine, ſuch Quantity 


as. will render the, Maſs thick, hardly adhering w 


the Hand of him that kneeds it, and hardly pliant 


when reduced into a ſmall Lamina, This Maſs will | 


be fit for the making of Teſts.  .... | 
189. But, before you make a great Quantity of 


_ Teſts with this Earth (5 188.) it will, be proper firſt 
to put into a ſingle one made with it, a Quantity of 
Glaſs. of. Lead, and to ex xpoſe i it. for an Hour or. 


more to the ſtrongeſt Fi ire. Thus you will be ſure, 


* Tobaccoipipe;C ol. p. i. . Sturbrid e Clay 
Wa pix 2 875 p. 158 85 Loam, p. i. - will make 


whether 


AssATI ING METaALs. - 6x 
whether it can reſiſt Fire, and the Glaſs of Lead: For 
you cannot determine the exact Proportion, of the 
Ingredients. oh Account of the Variety of Clays. 
Nature now and then affords in ſome Places Clay ſo 
well tempered, that it is extremely proper for the 
making of Teſts, without any Preparation, or with- 
ut a Mixture of another Matter: Sometimes it on- 
y wants to be waſhed: But moſt commonly it muſt be 


frſt prepared in the abovementioned ($ 188.) Manner. 


„90. If then the Maſs under Trial (5 189.) turns 
© ato Glaſs: you muſt add to it ſome of the aforeſaid 
f 5 Duſts of Stones, eſpecially of incombuſtible Stones. 


However, take care not to add too much of pulver- 
zed Chalk; for if the Matter is tempered with 
kat alone, the Teſts made with it, will indeed re- 
iſt Fire the more; but, being too porous by this 


he ans, they yield a Paſſage, to Litharge; which 
„ bing abſorbed, they ſoften. to ſuch a Degree, that 
r. Ney fall aſunder of themſelves, or are totally 
ir, uſhed when you take hold of them with Tongs. 
191. Teſts are made in Moulds (Plaz. I. Fig. V. 
pod VI.) after. the following Manner. Rub a little 
10 Mortar and the Peſtle lightly with Bacon or Oil; 


hen fill firſt the two thirds of it with prepared Clay | 
188.) and, then with your Thumb make a ſmall 
Pit in the middle of the Clay; put the Peſtle upon 
t, and preſs the Matter with Blows of a Hammer, 
he ſtronger the better; and finally take the Teſt 


iy Por of the Ring, in the Manner mentioned ($ 178. 
+) ge aid of Cepre ... 
at 192. The clayy Matter here to be uſed, muſt _be 
vill I. OF and dry, that it may break the Moment you 
end it with your Hands: For if it is too foft, It 
oil hardly be poſſible to have any intire Teſts, or 
it . leaft they are miſhapen, Nor yet muſt the Clay be 
| of rer dry; otherwiſe it would be difficult to faſhion. | 


193 Teſts thus made (5 191.) and dried in a dry 


or "I 10 ) and dried in a dry 
ute, nd moderately warm Place, may ſerve immediately, 
Cly ithout being previouſly made hot; unleſs Salts or: 
nake 


4 
* 0 * 784 Y ** 
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#harge are to be managed therein: For theſe 
nge are to DE man therem: For 
anne ernennen ver 3 ed — 
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| Foritiyou pleaſe, | rovided they have the ſaid (F I 94, 


” Tor which Reaſon a conſtant Renewal of Air is neceſ 
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Things, being melted in Veſſels not baked befors 
toon perſpire through them. = 
1394. The affaying Oven ( beinen a 
as others call ir gala, Tebudo; in German, and 
_ Engliſh Muffe, is an arthed Covering, refiſting th 
ftron eſt Fire, which in the Operation preſerye 
the — 67 pels and Teſts'($ 178, 191.) from the falling 
| bf: 'Afhes and Coals into them, and at the ſam, 
time of ſuch a Form, às is no hindrarice to the Ag 
on of the Air and Fire, nor to the Inſpection of the 
Aﬀayer. 
Copoll. You may het wake your Muffles of wha 


Conditions requiſite. 
195. But thoſe. ich ſerve for Effeys made in 
Coppeks, are moft commonly made ſemi-cylindrica 
but” like a hollow Hemiſphere, when greater All. 
Vg 8 0 184, 185.) are imployed. 
the Muffle muſt have Holes in it; (r.) Tha 
the Ae may eaſily look inio it: For which Pu- 
poſe the rep of it muſt be quite open (Plat. l 
by I.) (2.) That the Air may the better act in 
Conjunction with the Fire, and be inceflantly re 
newed: For there is hardly any Fumes ptoduce 
without the Action of it; which however is of a 
abſolute Neceſſity in the Vitrification of Lead: For 
when the Air is once filled with a certain Quant. 
ty of Vapours, it Hardly admits any more after that 


By, 1 (3 3.) Beſides, theſe Holes ſetve for the Reg. 
the Fire: For the cold Alx ruſhing through 

25 lage Hole before, cools the Bodies put in th 
Muffe; or if, after having For ſome Coals in i ® 
you ſhut this Aperture i in part, of even intirely wit Irc 

à Poor added to it, rhe Fire ee beben to the highel M 
Degree; which can Hard rdly be done ſo quickly bf 
the breathing Holes of the Furnace. ph, Y That the 
arſerical Vapours of Lead and tiny, which pal 
" thrdvgh the Holes made in the Baſis of the Muffe 
1 a0 be offenſive to the Aſſayer — by Mm P 
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the Veſſe 
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four Inches high, fix or eig 
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199. To form y 


H 


ſufficient. 


fro mit: Which is eaſily done, | by rolling upon the 


Note Windſor: Luam alone, or Sturbridge Clay alone, will 
make very Mouffles: but the beſt are made of Sturbridge 


wich have been uſed in the fire, beat to fine powder, p- i. 
nne eee ee eee 


within the Reach of the Aſſayer's Eye: To which 


„%% gem ule tony (ita tank i Chas ds ar eraond i$17; 
197. Lou muſt; have wooden ; Moulds, for the 


our Muffles, gather in one Maſs a 


Maſs of Clay a wooden. Rolling: pin, ftrewed firſt 
bghtly, wich Aſhes or Chalk. 2, With a chin braſs 


Fe n e old Muſes, pr mcling Pots, made of Statbridge 


— — 


ab De n . 


Wire At Armcled out, cut off Fg the Cake 
(Nei. ) a thin Plate, with great Caution, left it 

| Woti break ; take it away, and having firſt ſmeered 

it over wich Bacon or Oil, clap it upon the convex 
Part of the Mould (Piat. I. Fig. XIII.) 3, Then in 
the fame Manner ſhut the hinder -Part öf the faid 
Mould, with x like Zomina made Semi- circular, ſo 

that the Border of this Lamine may be joined toge- 
ther with the hinder - Border of the Lamina upon the 
convex Part of (Ne 2.) the Mould which is ef. 
fected with Water, without which the hinder-Lanins 
would not ſtick to the fore one. 4. By the ſame 
Method, you may, if you think it proper, annex 
the Bottom, to the inferior Edges of the above- men. 
tioned two Lamina v. Otherwiſe, you may leave 
the Bottom moveable, making it of a ſmall Laming 
cut off from the Cake: In which Caſe, however, it 
muſt by its Breadth exceed by half an Inch the Side 
and binder-Part of the Muffle (Noe 2. and 3), that 
the latter may with the greater Security ſtand upon 

it as a Then, with your Hand wet, ub the 
Muffle thus made all over; that the ſmall Chinks, 
perhaps not ſeen, may by this Means de cloſed vp 
on every ſide, and the Clay cloſely joined to the 
Mould. 6. When the Muffle applied to the Mould 
has been for ſome Hours in the dry Air, and it i 
become hard, cut off from it ſome Pieces, in the 
Manner aforeſaid {F 196. Coroll.) and (Plat. II. Fg. 

I. and II.) which done, take the Mould ſoftly away: 
For if the Muffle ſhould dry perfectly upon it, it 
would certainly crack; When afterwards the Muff 
oſed to the Air for ſome Days, is quite dried, 
it is at laſt baked in a Porter's Oven, or even in the 
a- Oren hereafter to be deſcribed; in fuck 
Manner, nevertheleſs, that in the latter Caſe, the 
 Coals; being lighted above firſt, may communicate 
the Firt —— down to thoſe underneath: Other- 
wiſe, indeed, the exceſſive Force of the Fire would 
SY y occaſion Cracks in the Muffle, For which 
| 'Reafon, it is much ** t bake i it in the fir 
Manner mentioned. | e 
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200. I you adapt to the Convex Mould (Pi f * 
fig. XIH.yanorher Concave one (PIA. L. Fx. XIV. Y 
in che Manner de ſeribed in the 'Exptication of the 
Figure juſt cited ſo that the Clay berwetn them may | 
be formed. by d ſtr Preſſure; this will make 
Muffe much more Tolid with leſs Prouble, leſs apt 
ta crack, and dle to tefiſt the Fire. Now 
cher ie doneoin the fo Manner. Put Clay a 
little drier ttram che foregoing; or that kind of G 
whichis impropetly called Frencb ay, into the hol- 
jon Md, rubbed firſt with Bacon , and with your 
Hands extend it on the Semi cylindricat Cavity of the 
Mould, and-againft the Board at the hinder Parr 
(Plat. E Nx. XIV. In) then put upon ther extended 
diy the Con vex Mouid, rendered ſmooth with Ba- 
con ſo that the Sides of ir may be equally diſtant 
from the upper Border of — _— C_ Fees 

ut upoti it the r Baard ( Plat. I. Fig. XIV. n o. 
Fit 8 g to it (g), and by means of 
them · preſs it fo,” as Mar eine Board put upon it may 
touch che of the concave Mould: Which donc; 
preſs finally the Convex Mould as much as poſſible 

inſt the other, by means of the binder Screws, 
(Plat; I. Fig. XIV. i. 4); then looſe the Screws, 
and, aſter having ta taken away the hinder and up i 
Boards, take our the Convex Mould: Which is done 
by means of à Screw (Plat. I. Fig. XIV. ln. p) — N 


42 


rr 


7 BD 


>< 


— OT. 


Z. Wl ferves as a Handle, Thus you will have a'Muffle 
y : Wl formed, which is eafily taken out of the cylindrical 
it Cavity; and from the Bafis of whicht Segments may 
fle I immediately be cut off: Finally, dry it well, and 
ed, bake it as the foregeing ones (F 199). 


201. When larger A! . veſſels0r 7065 (6 183. hae to 
be covered, they uſe large ſpheroidal Muffles (Plat. II. 


ame Figure (Plat II. Fig: IV). Then the Maſv.of | 


” Clay'is extended wi with wet N fram the Top 
c KY 2 Loam i is 2s Os Le, 25 any. wy + whey „ 
F Na e yo — EIS 77. NOTES 


* 


e 


Fig. IN:) made of caſt Iron, or they make Muffles of = 
the me Kind with Clay, and upon Moulds of the 


66 * TeArPof 
of che ſpheroidal Mould: towards the Borders; and 
thus a Muffle is made with no great Trouble. 
202. Lou ſee the Figure of the melting Pots and 
Crucibles (Plat. II. Fig. V. and VI). Theſe Veſſel, 
when ſmall, are made with a Baſis a little wider; 
both that they may not be thrown down, upon what 
they are ſet on, by the Coals put upon them, and leſ 
they ſhould fall, when taken out of the Fire, and 
put upon a Pavement not exactly horizontal. 
203. Theſe Veſſels (F 202.) are formed in, wooden 
or braſs Moulds divided into two Parts, from Top 
to Bottom, that they may be disjoined and put toge- 
ther again, For this Reaſon, they adapt a broad 
iron-Ring, to the outſide of the Mould, in ſuch x 
Manner, that the two Parts of the Mould: may be 
joined cloſe together, by applying the Ring to them, 
and ſeparated, by taking it away: Which appear 
better from (Plat. II. Fig. VII. and IX.) than from 
the Deſcription. However, this concave Model pro- 
cures you only the external Form of the Veſſel, but 
the inward Cavity is made with a Peſtle (Plat. Il. 
204. The Matter theſe Veſſels (§ 202.) are made 
of, may be the ſame as that of the Teſts and Mufflcs lh co 
(F188 to 190). Obſerve only, that it is proper to ll be 
make uſe of the like Veſſels, which have already ſuſ- E 
tained a great Fire, and are very clean, reduced into Wh a 
Powder, to correct the Stiffneſs of the Clay. to 
2085. To make Veſſels ($ 202), with this Appars a 
tus (F 203), put your hollow Mould within the Iron fn 
Ring (Fig. VII. and IX), and lay it upon a firm if 
Support: Then fill the Cavity of the Mould, with a ee 
ſufficient Quantity of Matter (& 204.). very tif; c 
which Quantity can hardly be determined, otherwiſe WW y 
than by Experience : Then preſs it down with your 
Fingers, or with a wooden-Stick, leaving an hollow U 
in the Middle; fo that the Matter may riſe a little i fi 
beyond the Sides of the hollow Mould : Finally, WW U 
put into it the Peſtle (Fig. VIII.) rubbed over with 
Bacon, and drive it down with ſeveral ſtrong * h 
n l 
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of a Mallet: Then take away the ee and 
ſufficiently poliſhed, the Veſſels; may be immediately 
taken out of the hollow Mould, by removing the 
Ring: But if the Matter is too ſtiff, or too moiſt, 
and the, hollow Mould not ſufficiently ſmooth, take 
away the Peſtle and put the Mould in a dry warm 


| Flacez and by this Means, the Mould may be 
opened, and the ſmall Veſſel be taken out in a few 
Minutes. When theſe Veſſels (5 204.) are ſufficient- 


ly dried, they muſt be baked in a Potter's Oven. 
206, The larger Crucibles and melting Pots are 
made in the ſame Manner. Only inſtead of a Mal- 
let we uſe a Preſs, to force the Peſtle into the con- 
cave Mould. _ 2 . 


20%. There are Cautions to be uſed in the making 


of theſe Veſſels. (1.) A ſufficient Quantity of Mat- 


ter muſt be put all at once into the Mould : For if 
you add to the Matter once compreſſed a new Lump 
of the ſame, it does not cohere with the firſt ; Which 


happens likewiſe, when a Quantity of ſmall ſolid, 


or at leaſt compact Maſſes are put into it, without 
having firſt been well united by handling. Hence 
come many Chinks, and Pores, in the drying and 


baking, which often cannot be diſcovered by the 


Eye, nor by the Sound when the Veſſels are ſtruck, 


and mean while yield a quick Paſſage through them 


to the Salts. (2.) If theſe Veſſels are not made with 


a large Bottom, the concave Mould muſt not be be- 


ſmeered with Bacon: Otherwiſe, when you take out 


the Peſtle, the Veſſel ſticking to it, commonnly 
comes out of the concave Mould along with it; nor 


can it afterwards be taken off from the Peſtle, unleſs 


you break it. 


208. In Fuſions, it is often neceſſary to cover 


the Veſſels with Tiles: Wherefore I give a Pic- 


ture of them (Plat. IL Fig. X). Theſe are made of 


the ſame Matter as the melting Pots and Crucibles“: 


A Piece of common plain Tile may ſerve as well, if made to 
ere „ 


— >, Lv 7 ren - — — 
— 


For your common Earthen- ware, which is generally 
glazed -with Litharge, grows a the ſtrongel 
Fue, and ſticks to the Veſſels; ſo that. they are ta 
ben off with dilficuley, or even melt entirely. It 
ſhe better to cur off Pieces like Tiles, with a Knife, 
from a Cake of Clay ($ 198.) extended upon a fla 
Table, of the Biggeſs epi. according to the dif. 
ferent. | iameters of the, efſels to be cloſed. . Then 
are-away the Borders of the inferior Surface of the 7 
Place to cut off, Which is to touch immediately the C 
Veſlel to be cloſed, leaving a Shoulder all round, by F 
means of which the Tile is faſtened in ſuch a Manner, 8 
that it is not eaſily removed by the Poker, or when ll -* 
freſh Coals are put on the Fire. Finally, you put 
in the Middle of the outſide a ſmall Bit of the ſame il © 
Gay; that it may be eaſiſy taken away or put on the 
Wache vith Tongs, by means of this Kind of 
20g, The ſmall ſeparatory Cucurbites or Matraſſs il © 
(Plat, II. Fig. XI.) muſt be made of very tranſps. . 
rent Glaſs, and yet capable of reſiſting the moſt il - 


» \ 


1 


W _ _ eorrolive Menſtrua, leſt they ſhould be corroded, 1 
I Nor muſt; they be too thick, eſpecially at the Bot 
tom; for, when they are very thick, they eaſily burſt 
im the Fire, Let them be eight or ten Inches high, 
1 8 | OS IANA SES ne 4.4. I. 
with, a very , narrow Orifice, hardly half an Inch I ;; 
wide; left, the Matter therein contained, being in! 
viqlent Ebullit jon, ſhould rife over the Mouth of the Bill « 
Ne, or. at leaſt, Dare of it be. thrown one. in ſmall 
Drops, like a thin Rain, to which there is always I - 
life, of og Metal adhering ;. that in ſhort a great: Wl 
Repercuſſion of the Fumes may be made. The bo- 
tom Aa a Fateh Capacity, when it contains one or 
tuo Qunces of Agua Fortis, It is belides proper, 
That their Orifice be turned backwards into a broad 
Margin or Lip, left the Solytions, when poured ou, 
1 ould in down along the Sides of the Velſel *, 

210. To ſupport ſuch a ſmall Cucurbite, (5 209, 
we uſe a Triver (Plat. Il: Fig, XII.) ſo made, tha 
A clean Florence Wine Flaſk will ſerve upon * 1 
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ſmall Se of . Kind, and ſome of a Size'a 


little larger, m put upon it with equal Security, 
T herefore; le Aden Feet of it be ſpread wide Aunder, 


that ſome lighted Coals may eaſily be put under or 


taken away, and all the ANF of the Solution 


be carefully examined. | 
211. Next to this, we uſe. 2 Copper skellet i 
Glaſs Bowl (Plat. II. Fig. XIII.) furniſhed with an 
Handle and. a Nib, for the waſhing clean of the 
Calr of Silver precipitated by Copper out of Agua 
Fortis. It is the better when made of Copper, becauſe = 
it then can expel whatever vantity of Silver temains | 
in the Solution after the recipitation. For there 
remains almoſt always ſomething of it. The Diame- 
ter of this Veſſel muſt. be 1x Inches or more, ity 
Depth about four Inches. 
212. You muſt furthermore have at hand a fmall 
golden Diſh, one Inch broad, and half an Inch deep, 


| (P lat. II. Fig. XIV. ) which ſerves to heat the Gold 


in red hot, from which another Metal has been eroded 
in a docimaſtical Operation; that any remains of 
the Meuſtruum (till adhering to it may be diff pated. 

It maſt be made of the pureſt God: For in an 
Earthen Diſh, grown potous and brittle by the Sepa- 
ration, part of the Gold might be ſcraped off: And, 
if it were 'made of another Metal, it would either 
melt, not being able to reſiſt ſo great a Fire, or. caſt 
[caly Searzas, or even be corroded by the Menſtraum 
remaining in the Gold; and thus would both ways di- 
miniſh the weight of the Gold, and deceive the Aﬀayer. 
213. You muſt likewiſe have a particular Iron 
Trivet dt II. Fig. XV. ) adapted to this Difh 

( 212), to ſupport it. 5 

214. The he waſhing Trough. or Tray (Situla lavg- 

toria, Plat. II. Fig. XVI.) i is an oblong Veſſel, in 
which the lighter Did! unprofitable Parts ee the Ores 


are waſhed off, by Pouring Water upon them and 


firring it. It muſt be made of Eerth or of Stone, 
not grad. though of A clean ſmooth Surface. How- 
e e CVE 


ao Ne AR Te 
ever, any other Veſſel of a middling Dis, and 
pretty wide, may ſervefor the ſame Uſe. 

” 215. Finally, you muſt have, for the Granulation 
of Lead and Jin above deſcribed (5 44.) a granulat. 
ing wooden Box, with its Cover, and ſo large as 
that ſome Pounds of Metal may be contained and 
well ſhaken in it. Tou have the Fi d of 1 i (Plat, 
II.. 4 XVII). 

But to naht Metals the wet Wy, you you 
: wy uſe any Veſſel, if it be but wide, filled with cold 
Water, which muſt be ſtirred about with a Broom, 
For Inſtance, the Metal, when a good Quantity of 
it is to be reduced into Grains at once, is firſt melted; 
then with a very ſmall red hot Crucible, held with 
a2 Pair of Tongs, it is laded up out of the larger 
_ Veſſel wherein is the whole melted Maſs, and while 
another Man ſtirs the Water about with the Broom, 
which he then raiſes one half above the Water, you 
r it all at once upon the ſaid Broom, that it may fall | 
through it into the Water. But the Sprigs of the 
Broom muſt not be too cloſe, leſt the Metal, being 
ſtopped by fo many Obſtacles; ſhould wax cold too 
| ſoon; and, by being detained between their Interſtices, 
adhere to tba and not reach the Water. When all 
the Metal has been thus injected, and the Water de- 

9 you will find it divided into ſmall Particles. 
217. Some uſe a particular Machine, made on pur. 

pole for this Work, and repreſented (Plat II. Fig. 
XVIII). They take a wooden Cylinder, fix Inches in 
long, and ten 10 Diameter, and adapt to it an Axis th 
and Handle, like a Grindſtone. Then cut all round m 
longitudinally: {fx or eight Channels about three In- ot 
ches deep. Then put the Cylinder thus prepared ke 
upon a Tub or wide Veſſely like that deſcribed (4216); ha 
ſo that the Axis of it, being received by Semi - circular ¶ ve 
Cavities cut in the Border of the Veſſel, may be kept I m 
teddy, leſt it ſhould fly out of its Place in the Ro- pr 
tation. Then the Veſſel is filled with Water to ſuch de. 
an Height, as that one third Part of the Cylinder g 

may be immerſed in the Water; then throw the 
4 melted 
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melted Metal, laded up after the Manner mentioned 
(F 216.) upon the Cylinder juſt deſcribed, which. 


muſt ered all 'the while upon its Axis with the 


Handle: By this Means, your Metal, made thinner 
than after the foregoing Manner (5 216.) will be 
comminuted into thin Plates rolled together 

Scholion. By both theſe Methods (F216 and 2 7.) © 
combined, you may very well and with Security granu- 
late Gold, Silver, and the ſeveral metallick Mixtures : 
But there is always ſome: Riſk in the gronulating of Cop- 
per: To avoid which, you muſt pour it only in a ſmall; 
Quanlity, and with a ſmall Stream; Which is more 


| ſecurely done, if the Transfufion is made through a red 


bot Crucible, having a few ſmall Holes at bottom; that 
tbe Copper, being as it were previouſly divided by this 


| training, may thus fall upon the Broom ( $2 16, Jor 2 


the Cylinder (S 217). "I 
218. The Cement-Pots are cylingrical Veſſels, made 
of Potter's Clay, with Tiles adapted to them, and 
turned by Potters. The Size of theſe Veſſels muſt be 
rpm to the Quautity of Cement to be put 
(F 153.) into them. However, it is not proper to 
make them above eight or ten Inches broad: For, 


| when larger, the Fire acts with Difficulty and In- 


* eſpecially 1 in the Middle of N 1 80 

Iou are to obſerve, that, in the making of 
theſe Earthen Veſſels . 218.) and of their Covers, 
all kinds of Clay contract and take up a leſſer Space 
in the drying 5 baking: Inſomuch however, chat 
the purer Clay contracts one tenth Part of its Dia- 
meter: But the more it is mixt with Sand, or ſome 
other Duſt of Stones and Veſſels already baked, the 
leſs it diminiſhes; this Diminution being ſometimes 
hardly perceptible. / Therefore, if a Veſſel,” ora Co- 
ver of a determined Size, is to be made of Clay; it 


muſt be made greater than the required ; Bulk, in 


proportion to the Diminution, which Experience 
teaches you, Clay, either crude or prepared, under- 
does in me arp up of Wet 500 16 + 

15. FA 1 5 . 
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| £447 WARP 
% The melting - Cone ( lat. II. | XIX.) 
ſerves for the Precipitation ofmeltetl Metals, which 
| is mate, when: two Bodies, melted. together, and yer 
not mixing perfectly with one angther in the Fuſion, 
ſeparate of their own, Accord into: two Strata, on 
| Prefipitation m ht indeed be made io the lame Vel. 
ſiol wherein the Fuſion is made: But, in this Caſe, 
you Would be always under the Neceſſity of breaking 
the melting Fot every Time; becauſe che Part pre 
apitated cannot be got out of it, when this Veſſel i 
jJotite. Therefore we uſe. for this Work the above- 
mentioned kind of Cone, into which the melted Mak 
s poured, and out of which it may be eafily taken, 
hen the Precipitation is perfect. But as the Quar- 
ity, of the Matter to be precipitated is, often but 
mall, the conical Figure has, on this account, been 
| Afi gned 0 the me Iting-Cones, doubtleſs, that the 
heavy Matter, ſubſfiding to the Point of it, may be 


collected into one ſolid Regulus. 


1 — — F 


t. The melting- Cone is made of Copper or d 


* 


care that it be not made too hot: For then, when 


you ſtrike it with any force, it eaſily ſplits, on account 
of the Brittleneſs of this Metal in a great Fire. 
222. When the Quan tity of the melted Matter to 
be precipitated. is conſiderable; you may uſe, inſtead 
off a melting Cone (5 221), a large Braſs or Iron. 
Maertar, op any large Iron: Veſſel whatever. 
223. Einally, when melted Metals or Semi- Metal 
are poured out, in order to be examined cloſely, or 
erwards aflayed in part; it is proper, in the pouring 


„Aid 
gut, to give them an oblong Form not over big: Be. 
2 cauſe they, by ß this Means, are more eaſily divided, 
= ff gut into ſmall Bits, In order to this, they uſe 4 
Sct of Moulds (Plat. II. Fig. XX.) called an Ingo, 
auing one or many ptiſmatical or ſemi-cylindrical 
urrows, of different Sizes, and well poliſhed, with 
| iin bisl 9613 Ht a vel 
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| left they ſhould happe 


times diſploded wi 


though i 
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1 very long Handle, and made of Aron, hs: propereit 

Mater; for this Inſtru ment. Ia: 
- 224. But when a mall Maſs of precipitated Metal 


| forthwith: and entirely to be put into à Coppel; 


tbey chuſe to uſe a Mould „having the Form of a Seg- 
meht of a little Sphere, and made likewiſe of Ironz 
ſuch as is commonly employed in pouring out ſuch 
Ores as have been extracted and ſortficited by Lead. 
By this Means you are ſure to hinder the ſmall me- 
tallick Maſs, from ſcraping, with its angulous Sur⸗ 
face, any Particle of the tender Bottom of the 


pel, while it . E into it, and, by this Means, 5 


from making 
225: All eſe Moulds & 227, nd 22 muſt be 
well heated, before. the: Metal is aide] fn nto them; 
n to be a little wer, or 12 8 : 
ure, eſpecially. in cold Weather, by the 


tract a Mi 


ſudden; Heat of the melted Maſs being poured into 


them: In which Caſe, the Matter poured in-is ofcen- 
very great Danger. e 


226. Moreover, they mult be previouſly ſmeered 


over with Tallow, that the Regulus's may be more 


eaſily taken qut of them, and that the Cavity of the 


Moulds may not be corroded, by the Maſs poured into 


wem. But if a very great Quantity of Metal is to 


be poured out, eſpecially of a very ſulphureous Me- 


tal, or precipitated by means of Sulphur; the 
ſmeering of the Cone or of the Mortar with Tallo ?, 
is hardly Sockcient to prevent the Cotrofion juſt men- | 

tioned : Becauſe the large Mafs-of the Macter'pour- 
ed in remains hot for a conſiderable While. 


Pap, with Water, which, being applied very chin to 
the Inſide of the Cone, or of the Mortar, is aſter- 


| wards dried up. Thus, by means of this Craft the | 
Action of 8 n the Metal of the Cone 
is certainly prevented. N pure Copper itſelt, 


Iybe melted with no.Sutphur, operates fome- 


thing like this: Wherefore, it is 3 490 in this 
Calc to uſe the ſaid, 


recaution, | 
227. Finally, 


- There- | 
- fore, in this Caſe they uſe a Lute, reduced to a thin 


= e AR T „ 


227. Finally; a requires hae you ſhould 


have two Mortars; one of trop and deep, to beat 
Bodies ſmall; the other leſs deep, of Iron or Mond 
and wide; this muſt have a wooden Peſtle. The 
latter, moſt commonly of Iron, "ſerves for Amalga- 
mations: For Iron: Mortars are moſt fit for this Work; 
becauſe, though ſomething of the Iron be eroded by 
che Trituration, it nevertheleſs mixes not with the 
Amalgama: So that Von is to be preferred to al 
other Metals, in Operations of this kind, Beſides, 
| Mercury may be moderately heated therein, whereby 
the Amalgamation is very much accelerated: Wii 
cannot be ſo eaſily effected in a Wooden- Mortar. 
228. Befides, for ſome Operations not directly be. 
longing to the Art of Aſſaying, though it is N 
that the Aſſayer ſhould be able to make them, by 
help of his own Skill; you muſt have diſtillatory Veſ 
ſels, ſuch as Earthen and Glaſs-Cucurbites and Re- 
torts: But theſe being ſufficiently known, and de- 
ſeribed every where in chemical Books, I need not 
here be very particular in deſcribing them, | 
ſhall only obſerve, that the Glaſs-Veſſels, which are 
to ſuſtain a great Fire, are the better as they ate 
thinner : For, when thick, they ſoon ſplit. But it is 
the contrary for the In Wien muſt be 
rhicker. | 
229. When the Veſts ( $ 228, Furs potent naked 
to the greateſt Fire; it eaſily happens, that they 
burſt, by throwing freſh cold Fuel into the Fire: For 
the preventing of which, you muſt have Recourſe to 
Lorication or Coating. This is performed in the 
following Manner: Take ſome of che ſame Matter, 
of which the Muffles and Crucibles are made (188), 
and, inſtead of Water, moiſtèn it with freſn Blood, 
not yet coagulated, and diluted with twice or thrice 
the ſame Quantity of Water, to make a thin Paſte 
of it: Then add to this Paſte Cow-hairs, or others 
not very long nor ſtiff: And, if you have at Hand 
Glaſs pulverized, and ſifted, it may alſo be of Service, 
to mix ſome of! it wich the reſt, Then with this Maſs 


beſmear 
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bdeſmear your Veſſel with a Pencil, and dry it: When 


dried, beſmear it a ſecond Time, and dry it again: 


Repeat this a third and fourth Time, till the Veſſel 


be covered over with a Cruſt or Coat, one a or 
ſourth Part of an Inch thick. 

Scholion. To hinder the Blood Han ae 1 
muſt, when it is juft let out of the Animal, ſtir it with 


your Hand or with a Stick," till it is quite cold: Being 


thus attenuated, i will remain for Jome Days Londen 


coagulating. 


230. When you are to dittil wong ane Wien | 
rits, it is proper, for the ſhutting of the Veſſels 
(F 228.) cloſe, to mix with the aboveſaid Paſte, 
( 229.) Bole, worked with Whites of Eggs diluted 
with Water, in a Quantity not to be determined other- 
wiſe than by Experience: This will give you a Hun 
which will nene ſtrong ee 155 


u. 07 runxaegs. 


12 131, As the Practice of Aſſaying conliſts chiefly 
in the refining of Foſſils by Fire; you are to have 
Inſtruments, in which the Fire may be contained, ap- 
plied to the Subject, and augmented or diminiſhed to 


any Degree at your Pleaſure. 


232. The firſt Furnace, peculiarly c called the Adly 
Oven (Plat. III. Fig. 1.) is made in the following 


Manner. 1. Make with Iron Plates, a hollow qua- 


drangular Priſm, eleven Inches broad, and nine In- 
ches high, (a a, b b), ending at Top i in a hollow 

quadrangular Pyramid (b b, c c) ſeven Inches high, 
terminating in an Aperture at Top ſeven Inches 
ſquare. But this Priſm muſt be cloſed at Bottom 
with ſach another Iron Plate, which ſerves as a Baſis 


or Bottom to it (a a). 2. Near the Bottom make a 


Door (e) three Inches high, -and five Inches broad, 

that leads to the Aſh-hole. 3. Above this Door, and 

at the Height of fix Inches from the Baſis, make 

another Door (f), of the Fi igure of a Segment of a 

Circle, four _—_ broad at its — and three In- 
3 no e ches 


. | 3 

. pr . 
| \ 3 ».+ »1y% b 
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ches abt a half high the Middle. my Then faſten 
 thivedron Plates on the fore-Part of this Furnace: 
Let the firſt of them (g g) deveh Inches long, and 
f an Inch high, be he? its lower Edge, a, 
gainſt the Bottom of the Furnace, with three or four 
Kivetrs, in fuch àa Manner, that there may be between 
the upper Edge of the faid Plate and the Side of the 
Purnage, a Groove ſo wide, as that the Sliders of the | 
lower”Door (K k) may be put into it, and freely I” 
move backwards and forwards therein: Theſe mut I”? 
be made of a thicker iron- Plate. The ſecond iron. the 
Plate (hh), eleven Inches long, three Inches high, be 
and e th parallel to the Wer Plate, mut ch 
be capt Space between the two Doors, in ſuch e 
Manner, that both the upper and the lower Edge of ſu; 
it may form a hollow Groove with the Side of the ho 
Furnace. One of theſe Grooves, which looks down. n 
wards, ſerves to receive the upper Edges of the Si. tt 
ders, that ſhut. the Jower Door (No 2). The other, Wi" 
that looks upwards, is to receive the inferior Edge; Wil*" 
of rhe Sliders of the ſmall Door above (No 3). The ſu 
third Plate(i i) which is like the firſt, muſt be riverted il © 
_ cloſe above the upper Door, in ſuch Manner, that it 6 
may form a Groove looking downwards, and con- be 

| tiguous to the upper Edge of the upper Door (N* 3) Wl." 
1 3. in order to ſhut bath Doors (Ne 2. ard 3) you be 
Fu: adapt to each of them two Sliders, made of Iron i ©? 
Plates, that may move within the above-mentionel 25 
Grobves (k K II.) But the two Sliders. belonging il 7 
to the upper Door (Ne 3 J muſt have each a Hole th 
near the Top; that is, He a fmall Hole * Part of {W 
an Inch broad, and one Inch and a half long (m); 
and the other: a Sermi-circular Aperture, one Inch . 
high and two Inches broad (n). Let beſides each 6 
$lider have a Handle, that they may be laid hold of, f 
when they are to be moved. 6. Moreover, let five 
- rbund Holes, one Inch broad, he bored in the Furnace: F 
Two'of which muſt be made in the fore-Part of the . 
| Furnace (oo), two others in the back Part, all at the m 
e or five Inches from the Bottom, 5 * 
Ingnche 


110 
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Jaches and-a half diſtant from each Side of the Fur. 


e; and finally, 2 filch Hole (p) at the Height of 
: one Inch above the upper Edge of \ Autor Door 52 


7. In ſhort, Jet the Inſide! of the Furnace be armed 
with iron - Hooks, Jetting out half an Inch, and 
about three Inches diſtant from each other, to faſten 


bh the Lute: with which the Furnace is to be covered, 
the over within. 8. Let then an iron, moveable, hollow, 
ch quadrangular Pyramid (q / three Inches high, be ad- 
uf apted to the upper Aperture (d) of the F urnace at | 
on. the Baſis ſeven Inches broad | ending upwards in A 
oh hollow. Tube (r) three Inches in Diameter, two In- 
ches high, almoſt cylindrical, though ſomewhat con- 
ae vergent at Top. This promiaent Tube ſerves to 
F ſopport a Funnel or Flue, which is almoſt cylindricaly 
te bollow, made of Iron Plates, and two Foot high (t), 
vn⸗ and which, when a very ſtrong Fire is required, is put 
S. N perpendicularly upon the ſhorter Tube, in ſuch Man- 
ver, er, that it enters cloſe into it one Inch and a half dr 
mM No Inches deep, and may again be taken off at Plea- 
he bre, when chere is no need of ſo ſtrong a Fire. But 
tl ebispyramidalCover (q) muſt beſides have two Handles 
uss) adapted to it, that it may be laid hold of, and thus 
on. be taken away or put on again. And that this, be- 
39 ing put on the Aperture (d) of the Furnace, may not 
you be eaſily. thrown down, let an Iron Plate be rivetted 
on to the right and left upper Edge of the Furnace (e c). 
ned and be turned down towards the Inſide, fo as to 
zing make a Furrow open before and behind, into which 
joe che lateral Edges of the Cover may enter and be faſt- 
ta ened, and at Pleaſure be moved backwards and for- 
m) “Vards, Whenever it mult be put on, or removed. 9. 
nc Let a ſquare Ledge, made of a thick iron-Plate 
ach (Ex. II.) be faſtened at top of the upper Edge of the 
, bewer Door (6);, this is deſigned to ſupport the Grate 
fixe and the Lute. But it muſt; be made of two, Pieces, 
ace: chat it may be eaſily introduced into the Cavity of the 
the muſt afterwards be covered over inwardly on the In- 
bre i ide with Lute; This you are 10 do as follows: 


1 233. That 
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233. That the Fire may be the better confines, . 
and the Iron not to be deſtroyed by growing red ho, Mu 
the whole Inſide of the Furnace (5 232.) muſt be co. et 
vered over (See Plat. III. Fig. III. and IV.) with MW. 
- Lute, one Finger, or one Finger and a half thick, Mbef 
The Lute fit for this, is made with a Maſs of 2 
($188, 7907 or with French Clay, moiſtened with Itbe 
' three or four Times as much of Ox-Blood dilutes H 
with Water . But before you cover the Inſides of Me 
—your Furnace with this Lute, you muſt firſt pu IV. 
within the Furnace imall iron-Bars, equal in Length Ak 
to the Diameter of the Oven, quadrangular, pri. tte 
matical, half an Inch thick, having their Extremities Ma 
ſupported by the Ledge (§ 232. Ne 2), and 3 of a the 
Inch diſtant from each other; and you muſt faſten Il. 
them ſo, that their flat Sides may be oblique with re. thr 
gard to the tranſverſe Section of the Furnace, and vu 
that the two oppoſite Angles may look one upwards Bl 
and the other downwards; the Bars muſt not be laid "120 
fat but edge ways, by which Situation, you binde b 
the Aſhes of the Fuel of the Fire from being detained 5 
too long, between the Interſtices of the ſaid iron-Ban, * 
and from making an Obſtruction, that would oppoſe a 
the free Draught of the Air (See Plat. III. Fig. IV). Fi 
The Furnace being then covered over with Luts, 05 
and dried up by a gentle Heat, is at laſt fit for do- 15 
. cimaſtical Operations, and eſpecially for ſuch as muſt 2 
be performed in the Aſſay-oven (F 194.) Bar 
»The beſt Lute, and eafieſt to be had at Londa, is a Sortof | the 
Clay called Wind/r-Loam, which muſt be mixt pretty ſtiff, and ſtic 
Preſſed into the Inſide of the Furnace, firſt wetted with Water, and, der 
when the Clay begins to dry, it muſt be beat down cloſe to the Sides, by 
with a wooden Mallet; then the Unevenneſſes and Cracks filled up D 
with freſh Clay ſomewhat moiſter, ſo as to be made ſmooth ard 3 
even with a Trowel, and then left to dry gently, and if any Cracks lite, 
happen they muſt again be filled up. If any Pieces of this Luteare 
broken off by the Fire; let it be quite cold and wet, the Edges 0! Wil * 
the old Lute and freſh Clay will unite to it, and fill up the Holes; ken 
if the Crack is but ſmall, you may uſe the Furnace again immed- Wl Chu 
ately, even before the freſh Clay is dry. kind 
9 — | only 
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234. If then an Dae is to be made in the 
Furnace hitherto. deſcribed ($ 232, 233), you muſt, 
jet. through. the four lower Holes above deſcribed, 
of the Furnace (See Flat. III. Fig. I. o o) placed 
before and behind, and directly oppoſite to each other, 

tyo iron-Bars one Inch thick, and long enough Rat 2 


3 


| Weber Extremities on every Side may jut out of the 
Holes, a {mall Matter. Theſe ſerve to ſupport the 
: Muffle, and its Bottom (See Plat. III. Fig. III. and 


IV). You then introduce the Muffle through the 
upper Aperture of the Furnace (Fig. I. d.) and place 
them upon the above-deſcribed iron-Bars, in ſuch 
Manner that the open fore-ſide of it be contiguous to 
the inward Border of the upper Door f, (See Fig. 
III. and IV). The Fuel of the Fire is introduced 
through the Top of the Furnace (d); the Cover of 
uc, on this Account, muſt be moveable, and not 
a very heavy (q). The beſt Fuel for the Fire is Char- 
10 coal made of the hardeſt Wood, eſpecially of Beech, 
broken into ſmall Pieces of the Bigneſs of an Inch, 
4 berewirh the Muffle muſt be covered over ſome In- 

ches high v. We then reject larger bits of Coals, 
becauſe they cannot fall through the narrow Interſtices, 
between the Sides of the Muffle and thoſe of the Fur- 
ere, and cannot of courſe ſufficiently ſurround the 
Circumference of the Muffle : Whence it happens, 
un "a there are on every Side Places void of Fuel, and 

the Fire is either not ſtrong enough, or unequal: 

But, if on the contrary, you uſe Coals too ſmall ; 
+ of then a great Part fall immediately through the Inter- 
ad ties of the Grate into the Aſh-hole; and the ten- 
and, dereſt Particles of them turn too ſoon into Aſbes, and, 
by increaſing the Heap of Aſbes, obſtruct the free 
0 e of the Air, which is here greatly requi- 
„ „ 7 
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eo.“ Search Cont of Kennel. Coal (but not-New:- Caſte or dea. Coal) bro- 


mY ken into ſmall Pieces, 'may be mixed with an equal Quantity 'of 
medi Charcoal; or, if any Ores require long roaſting, the Fire may be firſt 

kindled with Scotch Coal ; but the Operation is beſt finiſhed; with 
3. 235. A 
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235. A perfect Management of the Fire is mot 


commonly neceſſary, in the performing of Operations 
in this Furnace (C 232,, 233): Therefore, the Reader 
muſt give Attention to what follows. If the Door of 


the Aſh-hole (Plat. III. Fig. I. e] is quite open; 
and the Sliders of the upper Door (f) drawn towards 


each other, ſo as to touch one another in the Middle 


of the Door; and if, beſides, the Cover (q) and the 
Funnel (t) adapted to its Tube (r) is upon the Top 


(d) of tlle Furnace, the Fire will then be in the high. 
eſt Degree poſſible: Though in the mean Time it 


is hardly ever neceſſary to put the Funnel on, except 


in a very cold Seaſon. But if, after having diſpoſed 
| the Furnace in the Manner juſt deſcribed, you 
red burning Coals into the open upper Door (f) of it, 


the Fire is ſtill more increaſed thereby: However, 


tis Artifice is never, or very feldom, neceſſary. When 


you ſhut the upper Door, with only that Slider, that 


has a narrow oblong Hole in it (Plat. III. Fig. I. m) 
then the Heat becomes a little leſs: But it diminiſhes 
ſtill more, when you ſhut the Door with the other 
Slider, that has in it the Semi- circular Hole (n), which 


is larger than that of the firſt Slider: Nay, the Heat 


again is lefs, when you take away the Funnel put at 
Top of the Cover: Finally, the Door of the Aſh-hok| 
deing either in part or totally ſhut, the Heat is ſtil 
-diminiſhed, becauſe the Draught of Air, ſo neceſſary 


to excite the Fire, is thereby hindered. But if, be 
ſides all theſe, you likewife open the upper Doo 


quite; then the cold Air, ruſhing ihto the Muffe, | 


cools the Bodies put under it, that are to be chang, 


to a Degree never required in any Operation, and 
ſuch as will entirely hinder the boiling of Lead, I, 
during the Operation, the Fire begins to decay, or b 
grow unequal, it is a Sign that there are Places yoid 
of Coals, between the Sides of the Furnace and thoki 
of the Muffle : Therefore, in this Caſe, you mult fur 


your Coals on every Side, with an Iron Rod, whici 


is to be introduced through the upper Hole (p) q 
8 the 
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Ye Furnace ; that th 


o * 


ict in a proper Manner, and equally. 


e Regimen of the Fire juſt deſcribed (F 235). that 
1; aough the Apparatus is made with all the Exactneſs 
i; nentioned, nevertheleſs the Effect does not always 
| Wnſwer it: The Cauſe of which Difference has moſt 
i commonly its Origin in the various Diſpoſitions of 
p the Air, For as every Fire is more excited by Coals 
h. Win proportion, as the Air more condenſed, and more 
t Wquickly agitated, ſtrikes them more violently (which 
pt che Effect of Bellows plainly ſhews) it thence ap- 
ed rs, that in warm and wet Weathers, when the 
. Atmoſphere is light, the Fire muſt be leſs efficacious 
i, Win Furnaces ;- that likewiſe, when ſeveral Furnaces 
en, ſituated near each other, are burning at the ſame 
en Time, the Fire is in part ſuffocated; becauſe the am- 


bient Air is thereby rendered more rare and lighter, 


m) WW The fame Effect is produced by the Sun, eſpecially 
es i in Summer- time, when it ſhines upon the Place where 


ner i the Furnace is ſituated. The Atmoſphere, on the 


ich Wi contrary, being heavier in cold dry Weather, excites 


1 „ 


ex a very great Fire. 1 g 
tu 237. The Heat of the Fire acts the ſtronger upon 
ok Bi the Bodies to be changed, as the Muffle put in the 


rger Segments cut out of it ;. as the Sides of this 
be- Muffle are thinner ; in ſhort, as there are more Veſ- 
oo! Wl {els placed in the hinder Part of the Muffle; and on 


fe ſhe contrary. 


x0, 238. In this Cafe, when many of the Conditions 
and requiſite for the exciting of Fire are wanting, then 


Ii indeed the Artificer, with all his Skill, will hardly 
r 108 be able to excite the Fire to'a ſufficient Degree, in 


ovens, even though he uſes Bellows, and puts Coals 
Into the upper Door of the Furnace. For this Rea- 


hole, ſhould cool the Bottom of the Muffle which 


y may fall together, and thus 


236, However, you are to obſerve, concerning | 
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ul WY Furnace is Jels ; as the ſaid Muffle has more and 


rod Wl order to perform Operations well, in common Aſſay- 


fon, I have put the Grate almoſt three Inches below 
the Muffle, leſt ' the Air ruſhing through the Aſh- 


happens, 
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as the Thickneſs of the Lute to be applied to it re- 


be WW cuires : (fee Fig. VII. For the ſame Purpoſe, let 
mall iron-Hooks be faſtened ro the Inſide of this 


Door, which is intercepted by the ſaid Border. And 
be left this Cover ſhould be burnt within, by the Force of 
Fire; you muſt cover the Inſide of it over with the 
fame Lute mentioned before (5 233.) for the Aﬀay- 
oven: Therefore it muſt likewiſe be furniſhed with 
Ring and iroh-Hooks to faſten the Lute; as was 
aid before (Ne 3.) when we ſpoke of the Body of 
this Furnace. Beſides this, you muſt faſten two iron- 
Handles (Plat. III. Fig. VII. cz) on the outfide 
of this Cover. Then a round Hole muſt be made in 
the Top of it, being three Inches in Diameter, pro- 
longued into a hollow Tube (4) almoft cylindricat, 
ind a few Inches high, upon which the iron-Funnel 
deſcribed (& 232. N' 8.) may, in Caſe of Neceſſity, 
be put after the Manner mentioned in the ſame Place 
when we ſpoke of the Aſſay-oven. 52, After this, 
the Lining of both the Body and Cover of the Furnace 
within is made in the ſame Manner above deſcfibed 
[{ 233). Moreover, you muſt make for this Fur- 
nace two moveable Bottoms, viz. One to reteive the 
Aſhes, and admit the Air; the other to ſerve for 
Reductlons. The firſt is made with an Iron Plate, 
ſormed into a hollow Cylinder, open at Top, and 
to be ſhut at Bottom with an orbicular iron-Plate, as 
with a Baſis, five Inches high, and of ſuch a Diameter, 
asthat it may receive the inferior Orifice of the Body 
of the Furnace (Ne 3.) the Depth of half an Inch 
(See Plat. III. Fig. IX.) Therefore let an iron-Ring 
(c) half an Inch broad, be faſtened on the Inſide of 
the ſaid Bottom, and at the Diſtance of half an Inch 
rom its upper Border, to ſupport the Body of the 
Furnace put into it. Again, let this Bottom have a 
(quare Door, four Inches high, and as many Inches 
broad ; that may be ſhut cloſcly with a Door hung 
bn Hinges, that you may by means of it increaſe or 
dicminiſſi the Draught of the Air, and thus govern 
the Fire at pleaſure, Then, on the left Side of this 
: 17 03 - Door, 
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Door, and at about half the Height of this botton 
Need requires. Next to this, let another bottom Pan 
ing: Let it be likewiſe of the ſame Diameter, but ty 
Inches. Likewiſe let it have round it a like iron. 


of the Furnace to be received in it. But let a Hole 
two or three Inches broad, and one Inch high (Fj, 


of this bottom Part. Then let another round Hole 


mit the Pipe of the Bellows (d). Further, let ano. 
ther round Hole like the foregoing (e) be made on 
the right, and at the Diſtance of one Inch from the 
Bottom. Then let the whole Inſide of this bottom 


with Lute, and a Bed be made at the Bottom, of: 
Figure like that repreſented by the Line (Fg B). The 


|  rized, paſſed. through a Sieve, and mix'd with ſuch 
a Quantity of Duſt of Charcoal, ſifted in the ſame 
Manner, as that the Mixture being moiſtened in the 
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ſame Manner as the Aſhes (§ 178), and preſſed 
down, may at leaſt be lightly coherent, Of thi 
Matter preſſed on the Bottom of the bottom-Part, : 
Bed is made, like a Segment of a Sphere, having ii 
the Middle a ſmall Cavity ſomewhat lower, and 


Part let a round Hole be made, one Inch and a hat 
in Diameter, to admit the Pipe of the Bellows whe 


be made of the ſame Matter and Figure as the forego. 
Inches higher, ſo that it may be of the Height of ſeven 
Ring below its upper Border, to ſupport the Body 


X. c), be cut out juſt below this Ring, in the Side 


be. made in the left Side of this firſt Hole, fit to ad- 


Part (the Part above the Ring excepted) be overlad 


Matter of which this is made, is common Lute pulye 


made extremely ſmooth, after the. Manner mentioneꝗ i be 
before (§ 184.) when we ſpoke of large Aſh-Vela of 
O99 ROY MP he RE HIOG bre 
240. This. Furnace (F 239.) is chiefly fit for Fu ati 
ſions, which may be made in it with and withouli eq 

. Veſſels. When you are to melt with a Veſſel, pul am 
the Body of the Furnace (Plat. III. Fig. VI.) up the 
the firſt Bottom (Fig. IX.) that has a Door to it mi 
open on Hinges; introduce two Iron Bars (Fig. XII vit 
through the Holes of the Furnace (Fig. VI. cc) p the 


up 
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upon them the iron-Grate Fig. XII.) which you are 


af Wo introduce through the upper Mouth of the Fur- 
en Wnace : Then put in the Middle of this Grate a Brick 
an Wor ſquare Tile, very ſmooth every where, warmed, 
and perfectly dry: Otherwiſe the Veſſels put upon 


wo Mit, eſpecially the large ones, are eaſily ſplit by the 
„en moiſt Vapours coming out of it in the Operation. 
on- WY Let the Height and Width of this Stone be a ſmall 


x WY Matter broader and higher than the Bottom of the 
ole WM Crucible or Pot to be ſet upon it: For if it were leſs 
g. high, the Bottom of the Veſſe] could not be ſuffici- 


ide WY ently warmed ; and if it were leſs broad, the Veſſel 
might ealily fall from it. Then put upon this Tie 
the Veſſel containing the Matter to be melted, and 


ſurround it immediately with Coals on every Side, 


by opening and ſhutting the Door of the Aſh-hole 
(Fg. IX. ): You excite it by putting the Cover 
(Fig. VII.) upon the Body of the Furnace; and if 
belides you put the Funnel (F 232. Ne 8) upon 
the cylindrical Mouth (d) of this Cover, the melting 
Fire becomes ſtill more violent. But if you more- 
over introduce the Bellows through the Hole of the 
bottom Part, (Fig. IX. d), and the joint of che Fur- 


hole, unleſs it can be ſhur very cloſe, being exactly 
opt with thin Lute [or Windſor Loam] the Fire 
thus excited by the blaſt of the Bellows is carried to 
the higheſt Degree, and far ſurpaſſes that which may 


of this Method is, that the Veſſels are not fo eaſily 


broken, becauſe the blowing of the Bellows cannot 
Full afiet them immediately, and becauſe a Fire perfectly 


nou equal is excited on every Side. One may eaſily ex- 
pu amine with this Apparatus, how Stones are affected by 


mind to perform any Operation without a Veſſel, and 


$3 


which muſt be ranged according to the Method pre- 
ſribed before (S 234). Then you govern the Fire, 


nace with the bottom Part, and the Door of the Aſh- 
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be made in a Smith's Forge. Another Advantage 


the Violence of the Fire only. Now, if you have a 


vith a naked Fire; for Inſtance, to melt and reduce 
the Calxs or Scorias of Copper, Tin, Lead, and Iron, 
. 3 


flirſt Coals into the Furnace, one Span high, and bloy 
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or the Oars of theſe Metals; the Body of the Furpat: 
muſt be put upon the other Pedeſtal, having a Bed 
in it (Plat, III. Fig. X). However, you mult before 
this open with a Knife the oblong Hole (c), and the 
round one (4) of this bottom Part, which are ſtopped 
with the Lute ſticking to the Inſide. Then you ap- 
ply at the round Hole (4) on the left the Bellows, in 
| ſuch Manner that the Nozel of it being directed ob. 
liquely downwards, may _— againſt the 
Bed (fg hb): By this Means, all the Aſhes that fil 
ipto the Bed are blown away, and the Strength of the 
Fire determined to ſuch a Degree, that all the melted 
Bodies that fall into the ſaid Bed, remain in their 
State of Fuſion : And were it otherwiſe, the melted 
Bodies would immediately wax cold, and adhere in 
Grains to the Bed, whereas they ought to have melt. 
ed into one Regulus. The oblong Hole in the fore: 
part of this bottom- Part (c) ſerves to diſcover by 
means of a Poker, whether the Matter in the Bed be 
melted, or not: It ſerves likewiſe to take away 
through it whatever might ſtop the Bellows, and in 
ſome Caſes to take away the Scorig., Then you put 


them well with the Belfows, to make them burn, that 
the Bed may be very hot before the Matter to be 
melted is pur into it: For if this is not previouſly 
done; the melted Maſs ſeldom runs into a Regulus, 
but remains diſperſed among the Scorias which foot 
grow hard. The Bed being well heated, and freſh | 
Coals added to the Fire, put into it ſuch Quantity of 
the Matter to be melted as cannot hinder the Fire 
from being carried to the requiſite'Degree : Which 
cannot be determined otherwiſe than by Experience: 
Again, put 'freſh Coals, and upon them another 
Quantity of the Matter to be melted ;' they may be 
like Strata one upon Another. * But if the Maſs once 
melted could not long ſuſtain the Strength of ths 
Fire; ar if you had a mind to melt a greater Quan- 
tity of Matter than what can be contained in tit 
Bed you muſt open the round lower Hole Fr 
„ eee 2 3 1 | ity 
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fig. X. e.) that you may make a Channel paſſing from 


that Hole through the Lute, and reaching to the 


ſmall Cavity at the Bottom of the Bed (g): To this 
Hole at the outſide, apply an earthen - Diſh like the 


[Bed within, or any other proper Recipient, ſurround- 


ed with burning Coals, into which the Matter melted 


running from the Bed through the Hole (Fig. X. e) 


may be collected (Fig. XIII. i). The other Particu- 
lars hereto belonging, and to be obſerved in ſpecial 
Caſes, will be more eaſily recited, when we come to 
the Operations hereafter to be explained in the practi- 
cal Part of Aﬀaying, CV 

Scholion. In determining the inward Figure of the 
Furnaces which are employed to carry the Fire to the 


exaft in giving it ſuch a Figure, as that the reflected Rays 


Lint, For the Matter wherewith the Furnaces are 
lined within, can never aſſume ſo ſmooth a Figure: Nay, 


be ſpoiled again by the Violence of the Fire. Beſides, the 
Rays of the Fire caſt by the Coals, do not fall with the 
ſame Regularity as thoſe of the Sun and of Sound, nor can 
they of courſe be ſo exactly reflected towards the Body to 
be changed, or the ſaid Matter itſelf being naked, is moſt 
commonly covered ali over with Coals. On the other 
Hand, a Focus collected within ſo ſmall a Compaſs, 


a very ſmall Part of the Body to be changed. It is then 


enough to give the Furnace ſuch a Figure and Size, as 


that it may 1. admit a ſufficient, though not ſuperfluous 
Quantity of Fuel for the Fire: 2. That it may confine 


the Heat of the Fire, ſo as that it may neither af with 


uo much Liberty, nor be diſſipated before it has ated 


WW ronly enough upon its Subject: For which Purpoſe 


ſome Sort of Cover muſt be added. © „ 

241, The Furnaces hitherto (F 231 to 240) de- 
ſcribed, are ſufficient for the performing of docimaſ- 
tical Operations ſtrictly ſo called. But the Aſſayer 
muſt alſo perform other Operations, ſubſe rvient to 
G 1 | the 


biobeſs Degree of Strength, you muſt not be fo firitly 
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of the Fire may all be collected in one certain Point or 


— . — 


if this Matter might aſſume it by any Art, it would ſoon 


* 
© — — Gt 1 
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would be of almoſt no Service; becauſe it can ati only upon 
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the foregoing : Such are the Diſtillation of acid Sp. 
rits, Cementations, Calcinations, Sc. which canng 
be conveniently done in the Furnaces above deſcribed, 
Therefore, as theſe Operations moſt commonly want 
a long and conſtant Fire; it will be very proper, fy 
this Purpoſe, to conſtruct a Furnace called an Alba. 
nor, Which. can contain as much freſh Fuel as vil 
keep up the Fire for many Hours together, and ad. 
mits of a different, an accurate, and moſt conſtan 
0 MEE: 
242. Let then, 1, a ſmall ſquare hollow Tower 


| int 
(Plat. IV. Fig. I. aa a a) be conſtructed of ſuch ly 
Stones, [or of Bricks made of Windſor Loam, ] as m ter 
_ reſiſt the Fire; let the Sides of it be ſix Inches thick, on 
and forming a ſquare Cavity within, of ten Inches (d 
on each Side (53 B). The height of it is deter. vi. 
mined, according as it is to keep up the Fire long, WW in 
without any Addition of new Fuel: Five or ſix Fot th 
are moſt commonly ſufficient . 2. At the botton WF St 
of this Tower make an Opening (c), ſix Inches broal WF (1 
and as many Inches high; hang to it an iron- Doc, BW I. 
being on every Side one Inch broader than the Open- þ 
ing, and ſuch as may ſhut it very cloſe: For which b 
Purpoſe the external Edge of this Opening muſt be t 
excavated all round in ſuch Manner, that it my v 
form a Groove one Inch broad, into which the Edges f 
of the Door may be received. 3. At the diſtance of WI 1 
ten Inches from the Bottom of the Tower, put a! 
Grate (d), made of priſmatical, quadrangular iron 
Bars, one Inch thick, and three quarters of an ln: 
diſtant from each other: Let alſo each of theſe iron 
Bars, be fo ſituated with regard to the Tower, tha WI « 
the two oppoſite acute Edges of each may look per- 


pendicularly, one downward, the other upwards, 
that, by this Means, the Aſhes may eaſily fall int 


 * Theſe Towers may likewiſe be made of caſt Iron, in forn 
ofa truncated Cone, ſix Inches diameter in the Clear within at top 
and twelve at bottom, made with a Groove round the Top for at 
hemiſpherical Cover to be put upon it; and the Bottom of the 
iron 'T'ower muſt be ſet upon the Stone or Brick - work, juſt above 
the Opening at (e) deſcribed at No 4. N ˖ 
| . the 


28 5 3 
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the Aſh-hole. 4. Make above this Grate an Open- 
ing circular at Top (e), ſix Inches high, ſeven 
Inches broad, that may, as well as the Aſh-hole 
(Ne 2), be opened and ſhut with an, iron-Door. 

5. Adapt to the Top of the Tower an iron Cover (F), 
exceeding the Aperture of the Tower all round two - 
Inches, and having a Handle, wherewith it may be 
eaſily taken away, and put on again. Thus you are to 
make the Furnace called in Latin Furnus primarius. 
6. Then cut out in any Side of the Tower, for Inſtance 
er inthe left, an oblong ſquare Aperture, going upoblique- 
ch ly toward the outſide (g g), four Inches and a half high, 
ten Inches broad, having its inward- inferior Edge, 
% one Inch and a half, or two Inches above the Grate 
(a), that, by the intervening of this Hole, the Ca- 
e. vity of this Tower may communicate with another 
„immediately to be deſcribed. 7. Nearly over- againſt 
900 the ſame Side of the Tower, make a Cavity with 
om Stones, whoſe inferior Part muſt be a hollow Priſm 
(Plat. IV. Fig. I. h h h h), fix Inches high, twelve 
or, Inches broad, ending at Top in a Semi- cylindrical 
e Arch (i i) deſcribed by a Radius of ſix Inches; that 
ich by this Means, the Height of the whole Cavity be 
| twelve Inches in the Middle. Let this anterior Ca- 
17 Wa vity be totally open, though, when requilite, to be 
ges ſhut very cloſe with an iron-Plate ( & & &), whoſe in- 
of ward Surface is to be conſtrued, in the ſame Manner 
t WF preſcribed (Plat. III. Fig. VIII.) for the ſliding Door 
on- of the melting Furnace, and then luted two Inches 
ch thick within. Moreover, let there be in the. Middle 
0n- of this Plate, a round Hole (Plat. IV. Fig. I. I), four 
hat or five Inches in Diameter, and let the Circumference 
ei- of this Hole have an iron cylindrical Border made to 
eit, and prominent within; that by means of it, the 
10 Lining of Lute within may be ſupported, and kept 
om Wl from falling down eaſily, Let a Notch one Inc 
0, WF broad, and two Inches deep, be made in the outward 
by Circuit of the Aperture of this Cavity, to receive the 
e Extremity of the Plate that ſhuts the Aperture. The 
Hole of this Plate (1) either is ſhut with a N 
3 wh 
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. to be put horizontally with the iron-Hooks (0080), 
ſo that one Bolt may faſten the 1 5 Part of the 


proper, that the ſquare Aperture 0 2g ), through 


| hitherto defcribed (Ne 7.) may be ſhut and opened 
at Pleaſure with an iron-Slider : For if this is not 


unexperienced Hand, cannot be ſo eaſily checked. 
For this Purpoſe, let a Slit half an Inch broad, and 
eleven Inches long, be left in the Wall that conſt. 


| tiguous to the Tower; ſo that it may exceed the 
Length of the ſquare Aperture (gg) a ſmall Matter 
on eyery Side, and reach before and behind into the 
ſmall Grove, going down along the perpendicular 
Sides of the ſaid Aperture (2 7 ), and retain the 


ever, let this iron-Slider (6) be ſix Lines thick, eleven 
Inches broad, and five Inches high; and let a Couple 
of ſmall iron-Chains (p) be faſtened on each Side of 
its upper Edge, herewith the Slider may be lifted 
up and let down again. Therefore, let a Couple of 
ſtrong iron-Nails #* be drove into the Contiguous Wall 
of the Tower, perpendicularly over thole Places, in 
which the ſaid ſmall Chains are faſtened to the iron- | 


ſuſpended on them at Pleaſure. Moreover, let the 


hut up with Stones and Cement, leaving only two 
ſmall Holes through which the ſraal] Chains may be 
paſſed. 9. On the left of this (N- 7.) Cavity, and 


let a ſquare (9.999) Chimney or Funnel be erected 


i three Inches, This Funnel muſt be contrived to be 


(n), or ſerves to paſs the Neck of the Retort through 
This Plate likewiſe is faſtened with two Bolts (12 


driven into the Wall near the Edge of the Aperture, 
Plate, and the other the lower. 8. It is moreover 


which the Fire enters from the Tower into the Cavity 


done, an exceſſive Fire, employed ſometimes by an 


tutes the upper Part of the Cavity (No 7), and is con. 


iron Slider to be put into it to keep it ſteddy. How: 


Slider, that any of the Links of the Chains may be 


upper Edge of the Slit above deſcribed be entirely 


at the Diſtance of eight Inches from the Bottom of it, 


with Bricks, three In-hes ahd a half in the clear, 
four Foot high, and a ſmall Matter convergent uh! 
wards, ſo that the Diameter of it at Top may 


2 Fn thu 
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| tut cloſely with an iron-Slider, having a Handle to 
ie (r 7), which Slider muſt move freely between a 
double iron ſquare Frame (s s s 5) faſtened in the 
Walls of the Funne}, at ſuch a Height from the 
Hearth as ſhall ſeern convenient to any  Artificer, 
10. Blow this Chimney, let a ſquare Aperture be 
made, like the foregoing (Ne 6 (gg), leading oblique- 
y up to the Bottom of another cylindrical Cavity 
ty a ½ ), which is eight Inches deep, deſcribed by a 
Radius of ſix Inches, open at Top, and there con- 
erging inwardly into a Border one Inch thick, and 
. ſix Lines broad, deſigned to ſupport an iron-Pot. 
d Likewiſe, cut in the anterior Wall of this Cavity, 
s and at the upper Part of its Mouth, a Segment two 
- Inches and a half deep, five Inches broad, and ſtoop- 
© ing forward (vv), to receive the Neck of a Retort. 
r . To this Cavity (Ne 10.) belongs an iron- Pot 
c (), eleven Inches broad, and about nine Inches 
ir i deep, which muſt be incompaſſrd with an iron-Ring 
c WT x x), one Inch broad, and faſtened at the Diſtance 
of one Inch and a half from the upper Edge of the 
Pot, Let a Segment (y) be likewiſe cut off the upper 
Edge of this Pot, which Segment muſt be four Inches 
and a half deep, and five Inches broad: The iron- 
Ring juſt deſcribed muſt be bent all round the Edges 
of this Segment. 12. Over againſt the Aperture 
(tt) which communicates from the firſt Cavity (No.) 

| into the ſecond (No 10.) let another ſuch Aperture (z) 
be made two Inches diſtant from the Bottom of the 
ſecond Cavity (No 10.) perfectly like the foregoing 
(7g tt), and communicating obliquely upwards 
with a third Cavity {1'1 1 1), like, and equal to the 
ſecond cyljndrical Cavity (4 4 4 a) ; that the Fire 
may paſs from the latter into the former. 13. In the 


binder Part of the Wall which makes the Aperture 
juſt menaioned (2), let a Chimney like the fo:egoing 
(2277), and of the ſame Height (2 2 2 2) be 
erected, that may be ſhut with a Slider like that (3). 
14. Finally, on the left Side of the third Cavity 
(1111) let an Aperture be made in the ſame Man- 
6 | | W „ 0 
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ver (4), and like the foregoing ones (g g z 
more remote however from the Bottom of the Cavity, 
without a Paſſage at the other Extremity, and con. 
municating only with the Cavity of the third Chim. 
ney (5 5 5), which muſt be erected in the ſame Man. 
ner as the two foregoing ones (44. 2222). Thus 
you will have a F urnace very Proper for a great may 
1 e 
— 10 now to ſpeak of the os of the thy 
nor ſt deſcribed (F 242); and chiefly to mention, 
to what Operations each of its Parts ſerve in particu. 
lar, and then how the Fire may and muſt be governed 
in it. 1. You muſt put at the upper arched Door ( 
of the Tower, a Semi-cylindrical Muffle twelve 
Inches long, which muſt be introduced through the 
Door: Which for this Reaſon muſt be of the ſane 
Height and Breadth as that Door, three Quarters ofan 
Inch \ thick, and open behind, being ſhut there by 
the hinder Part of the Athanor: as far as which it muſt 
reach, For this Purpoſe, a Tile muſt be ſet upon the 
_ Grate (4) to ſupport the Muffel. Let alſo thi 
Muffle have ſmall Pieces cut out near its Baſis, a; 
common Aſſay-muffies (Plat. II. Fig. I. and II.) You 
may put under this Muffle your Cement Pots, or ſuch 
Bodies as muſt be calcined with a long violent Fire: 
Which can be done without a Muffle, though not ſo 
neatly. 2. In the firſt Chamber (Plat. IV. Fi. I. 
hhhh ii) you may make the mot violent Diſtilla- 
\ tions with an open Fire: For Retorts or large Veſſels 
are introduced into it, after you have taken away the 
| Door (& & K), and are put either upon the Hearth it- 
ſelf of this Chamber, or upon a particular Support of 
Stone. But you muſt place theſe Veſſels in ſuch man- 
ner, that their Necks may eaſily paſs through the 
Hole (J) of the Door, when put on again: For 
which Purpoſe, they chuſe a Support ſometimes 
higher, ſometimes lower, according to the different 
Heights of the Veſſels. When afterwards the Door! 
put on again, and faſtened with both its Bolts ( ”), 
uu mult cloſe with Lute all the Chinks which lie 


open 


Segment, ten or more Inches long: By means of 
which the Heat and the boiling Vapours coming forth 


is always choſen a Glaſs. Veſſel, ſhould ſplit, The 
Recipient, which muſt be united with the other Ori- 
g. ce of the faid Segment, is ſupported either by the 


n, WY Pavement, or by a certain kind of Trivet, the Con- 


u. firuction of which is ſuch, that it may be ſet lower or 


e higher by means of three Screws, 3. In this ſame 
chamber, inſtead of Diſtillations, you may alſo make 


ve cCementations, Calcinations, Sc. In which Caſe the 


be round Hole (7) of the iron-Plate may be ſhut and 
ne again opened with a Stopple (n), that one may view 


an WM the Infide. 4. The ſecond and third Cavities (4#1u4. 


by WY 11 3 1) ſerve chiefly to ſuch Operations as are made in 
ut WF Baths[or Beds] of Sand, Aſbes, or Filings. For Inſtance, 
he you put into each of theſe Cavities a Pot (w) and you 


ſtop with thin Lute or with Sand, which muſt previ- 
quſly be moiſtened, the Slit between the iron-Rin 

(xx), and the Border of the Cavity, upon which this 
two Cavities, Diſtillations by a reverberating Fire, 


theſe, though ſufficient to extract Aqua Fortis. You 


ſurrounded, may be received within the Mouth of the 


that the Cavity of the Tower may, according as it is 
E 4 7 thought 
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open about the Neck of the Veſſel, and between the 
Edges of the Door and the Entrance of the Chamber. 
Then you apply to the Neck of the Veſſel a cylindrical 


ate gradually diminiſhed; leſt the Recipient, which 


Ring reſts. 5. Beſides, you may alſo make in theſe 
as well as in the firſt: Only the Fire is leſs violent in 


then take out the iron- Pot (w), and inverting it, you 
put it upon the Mouth of the Chamber; fo that the 
Brim of the Pot, being the Depth of one Inch and a 
half above the iron-Ring (xx), wherewith this Pot is 


Cavity, and fo that the Segment cut in the Pot ()) 
may, together with .the Segment cut out from the 
Side of the Cavity (v v), form a Hole to let the Neck 
of the Veſſel through. 6. All the Apparatus being 
thus ready; you firſt introduce through the Top of 
the Tower (55 U), a few burning Coals: And put 
upon them ſome of the unkindled Fuel of the Fire; 
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Ah: hole (c), and the Funnel (9999) of the Chan: | 


as high as the Space between the lower Edge of the 
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_ thought neceſſary, be filled either entirely or only it 
part. Then with all Speed you put upon it the iron. 
Cover (F), and ſtrew the Border of this on the ou. 
ſide, with Sand or Aſhes, which you preſs gently with 
'your Hands : For if you ſhould neglect this Point, 
all the Fuel contained in the Tower would be kindle, 
and may endanger ſetting the Houſe on Fire *. 
244. We ſhall here annex a few general Rules 
concerning the Regimen of the Fire in this Furnace: 
For it is hardly neceſſary td explain all Particulars, 
ſince Practice will eaſily hint them to ſuch as ſhall be 
ever ſo little acquainted with Chemiſtry, The Fire 
may be made very ſtrong, in the firſt Chamber 
(Plat. IV. Fig. I. bh bh #1), when the Door of the 


ber is quite open, and when the iron-Slider ſuſpended 
with Chains (6. p p) does not hinder the Fire from 
paſſing freely from the Tower into this Cavity. But 
the cloſer the Funnel is ſhut, together with the Door 
of the Aſh-hole ; the more the Violence of the Heat 
diminiſhes: And this will be ſoon effected, if the 
iron-Slider ſuſpended with Chains, is let down in part: 
For the Fuel contained in the Tower, burns ar leaſt 


iron-Slider and the Grate (d). Obſerve beſides, in 
| thoſe Operations, wherein the round Hole (/) of the 
Door is ſtopt with a Plug (m), that when the ſtrong- 
eſt Fite is required, this Hole muſt not be kept long 
open: Becauſe the Air ruſhing violently through i, 
ſoon cools the Bodies put into the Cavity. The Ope- 
ration mentioned ($ 243.) may be performed in the 
ſecond and third Chamber, in, and at the ſame Time, 
and with the ſame Fire, as they are in the firſt Cham- 
ber: For the Fire penetrates from the firſt Cavity 
into the ſecond, and increaſes when the Funnel 
(2222) erected on it is opened. But before you 
Therefore the iron-Tower mentioned page 88. is more aft, 

becauſe the Groove at top may be filled with water, or Lute mix 


very thin with water, which will effeCtually hinder any air ot 
ſmoak from getting through. DES F 
: 1 a : bs 0 
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% this, the Funnel of the firſt Cavity muſt be ſhut 
2 much as that of the ſecond is opened. By the 
ame Means, you may hinder the Fire, which ſerves 
for the Operations made in the two firſt Cavities, 
from going out through their Funnels, and you force 
it out, on the contrary, through the third Cavity and 
through its Funnel (5 5 5) 3 that it may alfo act upon 
the Bodies placed in that Cavity. For the more the 
Funnel erected upon the third Cavity is open, the more 
one or even both Funnels of the other two Cavities 
muſt be cloſed. Thence it is plain, that you cannot 
re WE kindle the ſtrongeſt Fire in the third Cavity, unleſs 
er WE there be one equally ſtrong in the other two; and 
10 that on the contrary, the Heat in the third Cavity 
n- may be rendered leſs, by cloſing its Funnel ; though 
el it be violent in the others. The ſame is true of the 
m WM ſecond Cavity, with regard to the firſt. Finally, you 
ut cannot make the ſtrongeſt Fire under the Muffle 
placed within the upper Door (e) of the Tower, un- 
leſs you have an equal Fire in the firſt Cavity, which 
Fire may conſequently be increaſed, by ſhutting the 
Door quite againſt the Muffle (e), and diminiſhed 


Heat in the firſt Chamber, and in the following 
ones. The reſt will eaſily be learned by Practice. 

III. Of the other Utenſils of Aſſaying. 

245. Aſſayers make uſe of four Sorts of Tongs- 
the firſt (Plat. IV. Fig. II.) conſiſts of two iron- 
Legs, two Foot long, as many Lines thick, joined 
together in the Middle with a Rivet (a), ſo as that 
they may be ſhut and opened ſteddily. Let the ſore 
Part of theſe Legs wherewith the Veſſels are laid hold 
of, becurved on the inſide( ) intoa Semi-lunar Figure; 
and let the hinder Part have two Rings (c) to manage 
the Tongs with. This Tool ſerves to draw the Teſts 
and ſmaller Crucibles out of the Furnace, 
246. The ſecond kind of Tongs are made of a 
Plate of Steel, hardened to a Spring-temper. Let 
them be ſix Inches long, almoſt ſharp in the fore Part, 


by opening it 3 there being mean while an equal . 


the foregoing (F 247). Let one of their Legs be 
curved a ſmall Matter at the End, and end in a ſtrong 


and well poliſhed (Fig; III). -With theſe you take yp 
the metaliick Grains remaining in the Coppels, aud 
other minute Bodies. 
247. The third kindof Tongs (Plat. IV. Fig. IV. ate 
adapted to melting Crucibles of a middle Size, three 
Foot long, having very ſtrong Legs, and as to the 
reſt made like the firſt (S 245); except that each of 
the Legs muſt be bent downwards at their Extremi. 
ties, into a ſort of Beak, ſome Inches long, and one 
Inch and a half broad; that the Sides of the Cruci 
ble being ſqueezed faſt between theſe, it may be held 
ſteddily. Theſe Tongs are chiefly: uſed, when Me. 
tals melted in Veſſels of a middle Size, are to be 


pPoured out into Moulds or Ingots. 4 
2248. The largeſt Veſſels, containing a great Quan- 
tity of Metal, are more eaſily cracked in the Fir 
than the ſmall ones; and their Cracks, if they do 

not proceed from the Moiſtneſs of the Tile ſet under 
5 them, are always found in the higher and larger Pan 
of the Veſſel, and moſt commonly run from the Top 
towards the Bottom, ſeldom tranſverſely. To be 
able to take ſuch Veſſels ſafely out of the Fire; you 
muſt have Tongs ſtronger and longer (Fig. V.) than 


Semi-cirele eight Inches in Diameter, and ſo fixed, 2 
that it may make half right Angles with the Leg of 
the Tongs (a): Let the other Leg be curved in the 
ſame Manner at the End, and have at its Extremity 
two Semi- circles like the foregoing, but ſo ſituated 
among themſelves, and with regard to the foregoing, 

that they may be diſtant from each other about one 
Inch, ſo that there may be a Space in which the Semi. 
circle of the other Leg may be received (): The Effect 
of this Structure is, that ſmall and large Veſſels may 
be managed with them. The Veſſel to be taken out, 
is aid hold of a little below its upper Border, with 
the cutved Extremity of theſe Tongs, which mul 
be firſt heated juſt red hot in the Fire; and being 
thus ſurrounded with a whole Circle, is ſafely take! 
out of the Fire, * 249. When 
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249. When the Matter put into ſmall Veſſels is to 
e ſtirred 3 you muſt make uſe of an Iron- Hook, 
o Foot long, and one Line and a half thick (Plat. 
IV. Hg. VI). It is proper to have two or three of 
\cſe Hooks; that is, as many as there are Veſſels to- 
ether under the Muffle, with the Matter to be ſtirred; 
tha you may not be obliged to uſe the ſame Hook to 
gr them all, and that the Matter in one Veſſel may 
not be ſpoiled by Particles of that of another, which 
ay happen to ſtick to the Hook: F or you have 
not always Time enough to beat off with a Hammer, 
or to file off the adhering Particles. | We 


250. When Aſhes muſt be removed from the Con- 
vexity of the Muffle ; or when Vacuities and Inter- 
ſtices happen to be between the burning Coals, that 


render the Fire unequal; you ſometimes introdues 


into the Hole of the Aſſay-oven (Plat. III. Hg. I. p). 
anlron- Rod (Fig. VII), where with you throwthe Aſhes 
down, and make the burning Coals fall together, 
251. The Matter in the Crucible is to be ſtirred 
with the Iron-Hook (Fig. VIII. 
252. When Operations are to be made in the 
larger kind of Teſts, it is proper to have a ſtirring 


Iron (Fig. IX.) four Foot long, with which you either 


ſtir the Maſs, or take out the more clammy Scoria's. 
253. When the Grates are ſtopped, you clear them 
with the Hook (Fig. X.) the Size of which is ſelf- 
meat ro TT xo 
254. The ſmall Iron-Ladle (Fig. XI.) fix Lines in 
diameter, well poliſhed, and having a Handle two 
Foot long, ſerves to put Bodies, which muſt be pre- 
viouſly broken ſmall, into the Veſſels, eſpecially ſuch 
Veſſels as are under the Muffle. You muſt have a 
larger hollow Ladle, whoſe Figure is ſufficiently 

known, to melt Lead, Tin, &c. in a gentle Fire. 
255. A ſtrong Fire, if you look at it too long, 
not only dims your Eyes, but alſo hinders you from 
obſerving diſtinctly the ſeveral Changes of the Bodies. 
To remove this Inconveniency, you muſt provide a 
mall Board, made of the drieſt Wood, and one __ 
H . both 


lou, three Foot long (Plat. V. Fig. I), ſuch as ar 
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both in Length and Breadth; that it may ſcreen you, 
whole, Face. It has a Handle one Foot and a hal 
long: And a Slit is cut in the Middle of it horizon. 
tally, one Line and a half broad, divergent toward 
the other Side of the Board, to be turned againſt the 
Fire, and ſufficiently extended each way; that 
there may be a larger Field for Viſion, and both Eyes 
may at once eaſily diſtinguiſh the Objects. We wil 
call this Inſtrument a Screen, through the Slit gf 
which the Workman may ſee, without any Appre. ny - 
henſion from the Fire, or from the Sparkles that „ing 
and thus ſafely contemplate his Object. (Plat. IV. 
266. To kindle the Fire, you muſt, beſides the 
| ſmall Hand-Bellows, have a larger double Pair of Be. 


uſed by Goldſmiths and Farriers. Let them be ſup- 
ported by a wooden-Frame, ſo well fitted, as that 
they may at Pleaſure be raiſed up, and let down be. 
fore and behind, about the Height of one Foot. The 
Structure of this Inſtrument is ſufficiently known, from 
the above-mentioned Figure. If theſe Bellows lie by 
unuſed, they muſt be kept ſtretched, and every 
Quarter of a Year rubbed with Neat's- foot or Tran 
Oil: for, this being neglected, the Leather cracks 
ſoon, and the Ligaments grow ſtiff; which occaſions 
A en 2a on 
2237. Some, inſtead of Bellows, uſe an Eolipyl, 
Which is a hollow Ball, made of a Plate of Copper, | 
and about ſixteen Inches in Diameter, having an open 
Pipe coming out of it, in the Direction of a Tan. 
gent, and nearly ſuch as is put on a large Pair of 
Bellows. If you ſet this Veſſel two thirds full of 
Water, on the Fire, ſo that the Water within may 
boil ſtrongly; and then direct the Aperture of this 
Tube towards the Fire to be blown; a Blaſt ruſhes 
out of it, and blows the Fire with great Force 
However, you muſt forbear uſing this Inſtrument, 
when Copper is melted without a Veſſel, and & 
collected in the Bed of the Furnace .(F 240): the 
OY $ — more, 


ore; becauſe it. is not uncommon to ſee large Dr s 
Water ſpouting out of the Tube of the Eolipyle *. 
250 When ſmall Pieces of Metal are to be melt- 
1; the beſt Way to do it, is to put them upon a hard 
dec of Charcoal, with a ſmall Hollow made in it; 
ind then direct the Flame of a Lamp having a. large 
otton, upon the ſmall Maſs of Metal to be melted, 
by blowing it thereon with a ſmall crooked Pipe: 
or by this Means, Iron itſelf may be melted without 
ny Apparatus Which ſucceeds ſtill better, by ad- 
ling Borax. Let the Pipe, with which this is 1s per- 


dending Part, a hollow Globe one Inch in Diameter; 
rough which the Wind is to paſs, that the Moiſ- 
ure of the Breath gathering into ſmall Drops may 


are Ne collected within the Cavity of this Globe, and not 
P each the ſmall Flame, and hinder the Action of the 
at 


which the Wind comes out, be ſo ſmall, as to admit 
xrdly the ſmalleſt Needle. This! is called the ce- 


=" wand Tube, or Blow-pipe. : 
by | 259. The Load: Stone 1s often ſufficient! to diſcover 
eon: For want of this Stone, you muſt have Recourſe, 


or that Purpoſe, to a long and tedious Apparatus. 


yell armed, and keep it loaded in a dry Place. © 
260. You mult likewiſe be provided of an Anvil, 


liſhed, and about one Inch ſquare, with a ſmall 


ept perfectly clean, left they ſhould be ſpoiled by 


he Metal is vitiated, or any thing goes from it, it 


l be exptatned in our cr Part. 
7 eee L 4346; 
if A as n Legions kind of Bellows 1 aye pen els 
wented by Mr, Tief, Captain of Mechanicks, Oc, to the King 
pf Sweden, a particular Deſcription of which is to be ſeen i in n Philo. 
ig Ny 448, to which I refer the Reacer. 
H 2 261, How- 
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armed, be made of Copper; and let it have in its 


ire, Let the leſs Aperture of this Tube through 


herefore, the Aſſayer ought to be provided of one 


he upper Surface of which muſt be perfectly well | 
Hammer adapted to it: Both theſe muſt always be 
Ruſt and Dirt, and contract Furrows : Otherwiſe, if 


inders many Operations, eſpecially that Separation 
f Gold od Silder, which is called re ard 


| 
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+» 261. However, he that purſues the Art of Aﬀy, 
ing, eam never be without an Anvil, large Ham. 


| mers, a Vice, Files, Wedges; &c. but theſe, being 


{6 well known, want no Deſcription. 
228562. It remains, that we ſhould examine and giw 


en Exact Deſcription of the Aſſay Balance, and the | 


Manner of correcting the Defects of it; becauſe 
it is an Inſtrument of the utmoſt Importance in 
docimaſtical Operations, and ſerves to determine ex. 
actiy the Weights of minute Bodies 
2763. Let this Balance be made of the beſt Steel; 
For it may be eonſtructed much better of this Meta] 
which muſt be of the hardeſt Kind, though ſuffici 

ently tractable, than of any other Matter. Beſides, 

Steel is not ſo eaſily ſpoiled with Ruſt, as Iron; and it 
is more apt than other Metals to take a perfect Poliſh, 
which at the ſame Time prevents the Ruſt... Mean. 
while, let the Steel to be employed for this, be tem- 
pered a little ſofter than a perfect Spring; that it may 
return to its State, when ſlightly bent; for it cannot 
then eaſily contract Faults, and if it does, they may 


de eaſily mended. 


264. The Structure of the Aſſayer's Scales is 
bardly different from that of common Scales, other. 
wiſe than by its Nicety and Smallneſs. The longer 
the Beam of it (Plat. V. Fig. II.) is, the more ſmall 
Faults will be ſenſible in it: Therefore, the longer 
muſt be preferred to the ſnorter. However, ten ot 
twelve Inches are a ſufficient Length. Let the Thick 
neſs of it be ſo very ſmall, that two Drachms may 
hardly be hung at either of its Extremies (a ), with- 
out its bending. For the largeſt Weight put upon it 
ſeldom exceeds one Drachm. The whole Surface of 
this Beam mult be altogether without Ornaments, 
which do but increaſe the Weight, and gather Filthi- 
neſs.” The Beam is ſuſpended in a Fork (Fig. III.) 
the two Legs of which are ſteel-· Springs joined at Top, 
but kept together below with a braſs, pliant Claſp 
(Fig. IV) parallel, and two Lines and a half diſtant 
from each other, This Claſp being taken off, " 
: | | 1-3 ; 6 


Or 
nay 
e of 
nts, 


II.) 


and 


| of che Beam may be put into two Holes (à a) made 
or that Purpoſe at the Ends of the Legs, or be taken 


» 
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fixed in the Head of the Fork, ſtanding perpendicu- 


larly downwards, if the Fork is ſaſpended, and fo 
S long; as that it may almoſt touch the Top of the 

Tongue of the Beam (Plat. V. Fig. I. c) put into 
che Fork, when in Equilibrio. This Needle is the 
Mark of the Equilibrium; and that the Artiſt, who 


ſtands over-againſt it, may be able to obſerve this, 
the Legs of the Fork muſt be broader in that Place, 


and have an Opening two or three Lines (d) wide. 


However, this Fork may be adorned at Pleaſure z 
provided the Motion of the Balance is not hindered 


by ſuch Ornaments. Then take two Scales made of a 
| thin Plate of Silver, almoſt flat, one Inch and a half 


in Diameter, hanging on three ſmall filk-Strings, al- 


| moſt as long as the Beam, tied together at Top with 


a Silver Hook, in form of an 8, and hang them to 


the Extremities of the Beam. A ſmaller * filver Diſh, 
| ſomewhat leſs than one Inch in Diameter, belongs to 
| each of theſe Scales (Fig. V.) You firſt put into 


theſe Diſhes, with a Pair of Pincers, the Bodies to be 
weighed, or with a Spoon or a ſmall Shovel, when 
they are pounded, and then you put them into the 
Scales: Therefore the ſmall Diſhes muſt be perfectly 
equal in Weight. We uſe them, that Bodies may be 
more conveniently put into and taken out of the 
Scales, and that theſe, which are vaſtly thin, may 
not be bent, ſoiled, and ſo be rendered falle by wip- 


265. This | Balance ($ 264.) is ſuſpended on a 
moveable Braſs or Copper Support, which conſiſts of 


a Pedeſtal (Fig. VI. a), and of a Column ſet upon 


it (5) about twenty Inches high, at the Top of which 
comes out a right Angles an Arm (c) one Inch long. 
At the Extremity of this Arm, put a ſmall Pully (A) 
 * Or if made of Steel blued over Charcoal they ae le apt o 


H z — 


wear. 
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three Lines in Nimeter: put another at the Top o 
the Column (e), and a third near the Bottom of i Ml 
(d): All which Pullies muſt turn very eaſily on ther 

Axis. At the Diſtance of one Inch and a half beloy 


the upper Arm, let another Arm one Inch and a half 
long (g) come out of the Column at right Angle, 


having a Hole through it (H) two Lines long, : 
quarter of a Line broad, and placed perpendicularly 


below the Pully ot the upper Arm (F), to receive 


ſmall Plate 60 one Inch and a half long; and of ſuch 
Breadth and Thickneſs, as that it may freely move 
up and down, and vet not have too much play within 
the Hole. Moreover, let this Plate have a {mall Hook 
at each Extremity. _ 
266. And as ſuch a Balance is very tickliſh, 1 
will hardly ſtand ſtill in the open Air, and becomes 
falſe, 1 85 ſpoiled with Duſt: It muſt be put, together 
with its Support, into a ſmall Caſe, having Glaſſes at 
Top and all round it, that you may ſee what is with. 
in. The Size of ſuch a ſmall Caſe is evident; and 
muſt be ſuch, as that the Balance ſuſpended on ii 
| 8 oo may be conveniently placed and turned in 
it. The Windows of the right, left, and fore Sides 
bs it, muſt be made in ſuch Manner, that they ma 
be opened and ſhut without any great ſhaking of the 
Caſe. The Baſis of it muſt be a Draw, two Inches 
bigb, equal i in Breadth to the Cale, jutting out in the 
fore Part four or five Inches beyond the Front of it, 
and eaſy to be drawn out and thruſt in again, I 
this Draw you muſt put the Weights, incloſed in 
their little Partitions, a ſmall Pair of Pincers, a ſmal 
Shovel, or a Spoon, wherewith to put the Powders 
into the imall Diſhes cf the Scales, and other Things, 
if any are requiſite: By which Means, you will have 
all theſe Inſtruments at hand, and keep them perfect 
clean (See (Plat. V. Fig. VII.) 
267. The Apparatus we. have hitherto deſcribed 
| ($263=—266, isdiſpoled for uſe i inthe following Man- 
ner. Paſs a Silk String over the three Pullies of the 
Support (Fg. VI. e 7 * and tie it at irs upper Extre 


mity 


- 
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mity to the ſmall Hook of tbe Plate (i), which is 
chen introduced into tre Hole of the inferior Arm (5). 
Then you put the Support (8 26.) in the Middle of. 

the ſmall Caſe {> 266), and you paſs the other Ex- 
W ccemity of the lilk- String below, through a Hole 

| bored 1 in the Middle of the lower Border of the Frame, 
containing the Window in the fore Part of the Caſe, 
and faſten it to a Weight of a few Ounces (J), re- 
duced into a cubick Form. Next to this, you muſt 
ſuſpend the Fork of the Balance (Fig. III.) on the in- 
Iferior Hook of the Plate (i) Fig. Vid, By this means. 
lift you move backwards and forwards the Weight. 

faſtened to the String (K), placed upon the»Top-of 
the Draw, that juts out beyond the fore Part ot the 
Caſe, the Balance within is either lifted up, or let down. 
But you muſt put the Bodies to be weighed, and the 
| Weights themſc lves in the ſmall ſilver-Diſhes (Vig. V), 
and you put theſe, when loaded, into the Scales, through 
th. the Gde- Windows, which muſt be opened for That 
nd i Purpoſe. When any thing ! is to be added to, or taken 
is out of them, you do it with the ſmai} Pincers, or, if 
| in it is Powder, with the ſmall Shovel or Spoon. How- 
des ever, you muſt let the Balance down, every: Time 
nay any thing is to be added, or taken away; that the 
the Scales may reſt upon the Bottom of the Caſe: Bot 
be then you muſt ſhut the Windows, before the Balance 
the is lifted op again, eſpecially if the Air is not e 
fit, y calm (Plat. V. Fig. VII.) iT 

In 268, To ſee whether the Balance ( J DEAF 15 5uR, or 
in no, you muſt interchange the ſinall Hiſhes. Tha: is, 
nal you firſt put the ſaid Diſhes into che Scales, ind lit up 
ders the Balance, to ſee whether it is in Equilibrio, or 
nos, not: If not, you will -procure the, Equilibrium, by 
nave adding. granulated Lead to the lighteſt iſh. This 
Eguilibrium once obtained, you pur the Diſhes in the 
Place of one another, and again lift up the Balance : 


1 If it keeps ſtill in Equipoiſe, it is a Sign of its being 
lan- juſt : But if, after the Permutation of the Diſhes, you 
f the no longer find the Balance in Eguilibrio; it is a ſure 


Sign of its. bring faulty. Moreover when, the Ba- 


H 4 lance 


| lance being elevated, you ſee the Beam moving in the 
Fork, got only up and down, but aſſo fide-ways, 
this ke wiſe qheys a Defe& in the Balance. Von 
muſt beſides reckon it one of the Faults of your 
Balance; if, when having lifted it up, and put it in 
Equilibrio, you lower one of the Scales with your 
Finger, and this does not return to its. Equipoiſe, 
when the Finger 18; removed 19 If this be the Caſe, 
your Balance may indeed be right, as to the Length 
and Weight of the Arms of the Beam, but it can 
hendly be reſtored to an exact Equipoiſe, whence it 
is leſs fit to weigh any thing exactiix. 
69. But it is not enough to have known whether 
2 Balance was juſt or defective: We muſt likewiſe be 
able to correct the Faults detected in it. You muſt 
then above all know the Cauſes of the Defects; that, 
by removing them, the perfect Exactneſs deſired may 
be obtained. Nay, the Aſſayer ſtands in greater 
Need ef knowing how the Faults of a Balance are 
cortected, than the Manner in which the Balance i: 
made; becauſe, by mending, he at laſt obtains the 
ſerupulous Exactneſs requiſite in docimaſtical Ponde- 
rations. Let us then take this Point in hand. Firſt, 
it is a teaſing Fault in a Balance, when it cannot ei- 
ther be reduced to a Situation perfectly horizontal, 
or, when being reduced to it, and either of its Scales 
being lowered, it is not immediatety reſtored to its 
firſt State, by the Removal of the Power that lower 
it. This fhews that the Axis upon which the Beam 
of the Balance is ſupported, is in the ame horizontal 
Line with thoſe Points to which the Powers are ap- 
plied. To correct this, take the Beam out of the 
Fork, and, with a Pair of Pincers, lower a little the 
ringed Extremities (a +) of the Arms, with ſuch 
Evenneſs however, that a Thread, extended from one 
Ring to the other, along the Length of the Beam, 
may be on either Side at right Angles with the Tongue 
ol the Balance, which muſt be proved by applying to 
t a Square, 2. But if the Balance, put in Exuilibris, 
does not eaſily change its Situation, with a very ſmall 
17 2 5 | Weigit 
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Weight added on one Side; it ſhews, either that the 
Axis is not ſafficiently acute, or that the Holes of 
the” Fork in which the Axis tur, being too nar- 
row, reſiſt to the Motion of it; or,” in ſhort, chat 
the Axis is placed too high above the horizontal 
Line, drawn from one of the Rings of the Arms 
to the other. The tho firſt Fauhts are very 
cafily mended, by either ſharpening" the Axis or 


widening the Hole. As to che 'chird Defect, as 


the Axis cannet be removed, the Rings miſt be 
elevated: Which may be done in "the" Manner 
mentioned (No 1). 3. It is a Fault ina Balance, 
when, being equipoiſed, it does not ſtand the inter- 
changing of the Powers; or if, the Powers being re- 


moved, it declines on either. Side: This ſhews, When 
che Scales and Diſhes are equiponderous, that: either 
| one of the Arms of the Beam is ſhorter than the 

other, or the one out-weighs the other, or that the 


Defect proceeds from both Cauſes. ' Therefore, to 
correct it, you mult firſt lift up the Balance unload- 
ed, and, it it is not in Equilibrio, let the Equipoiſe 
de reſtored, by putting Grains of Lead into che 
Scale. Then put the {mall Diſhes into the Scales, 


and if the Balance does not remain in Fqwikibrio, let 


the Equilibrium be again reſtored by putting granu- 
lated Lead into the ſmall Diſh, not into the Scale. 
This done, if the Diſhes can be interchanged, without 
altering the Equilibrium z it ſhews, that you muſt 
take as much matter from one of the Scales, with a 
Whetſtone or a File, as you have put Grains of Lead 
in the other, to obtain an Equilibrium: For one is 
heavier than the other: Which Inequality is moſt 


commonly occaſioned by Dirt, or Ruſt. But if you 


cannot interchange your ſmall Diſhes; and preſerve an 
Eguilibrium, you may be ſure that one or the other 
of the Extremities of the Beam, and even that which 


goes down after the interchanging of the Diſhes, is 
more remote from the Axis than the other, Where- 


fore, this Arm muſt be made ſhorter : Which is done, 
by preſſing yy; and a ſmall latter towards the 
Axis, 


* 
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Axis, with a delicate Pair of Pincers, the ſmall 
ripged Bow which is at the Extremity of this Arm: 
Taking care mean while, not to raiſe or lower at 
the fame Time the Extremity of the Beam: Other. 
wiſe. it would be but ſubſtituting the firſt (Ne 1.) or 
the ſecond (No 2.) Fault, to the Fault corrected. 
Therefore, this being done, take away the ſmall 
Diſhes, and, by taking ſomething of the granulated 
Lead, which you had put before into the other Scale, 
reſtore the Eguilibrum, which had been wanting all 
the while: 12 — then the Arm of the Beam, which had 
been raiſed before, will certainly be lowered, | Then 
again put the {mall Diſhes into the Scales; and, if you 
do not find an Eguilibrium, reſtore it, by putting 
granulated Lead into either of the Diſhes; Which 
done, interchange the ſaid Diſhes; and you will ſee, 
from the want of Zquilibrium, which of the Arms of 
the Beam is ſtill longer than requiſite : If you find 
it to be ſo; mend the Fault as before, that is, by 
ſhortening che lowered Arm, or by lengthening that 
which is raiſed, . having always an Attention to the 
Cautions already preſcribed. Repeat theſe manual 
Operations over and over, till the Balance, unloaded, 
and equipoiſed, either of itſelf, or by Means of granu- 
| lated Lead put into either of the Scales, may undergo 
the interchanging of the ſmall Diſhes, without diſturb- 
ing the Equilibrium: For then both the Arms of the 
Beam will be of equal Length. If after that, the firſt 


Defect, that conſiſted in the Inequality of the Scales, 
remains ſtill, it may be removed in the Manner above- 
mentioned. The Cauſcs of the other Faults, being 


more ſenſible, may of courſe be more ealily mended : 

Therefore, we leave it to the Skill of the Artificer, 
to detect and correct them. _ | 

270. I ſhall, in favour of ſuch as would try to 


make the Scales themſelves, add the following Di- 


rections. 1. The whole Beam, together with its 
Tongue, muſt be cut out of one ind | the ſame Plate 


. 2 Steel: For any ſoldered Bit may be eaſily ſepa- 


ated, becauſe this Beam mult be worked with extra- 
3 ordinary 
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ordinary Delicacy. 2, The Axis, being a very fine 
Peg, mult be faſtened' with Solder, in the Hole 


pierced in the Center of the Beam: Which is very 


eaſily obtained, if you cover over with a thin Lamina 


of Gold; the Middle of the Axis which is to go 
through the Center of the Beam : For Steel 57 BE 


ſoldered with Tron by means of Go/d, in a gentle Fire; ; 
otherwiſe you muſt uſe a more violent Fire, whereby 


the Axis is eaſily deſtroyed, 3. To temper the Beam 


you mult firſt, when it is white hot, extinguiſh it in 
cold Water, and then rub it all over with Oil, and 
keep it upon the Fire, till the Oil is burnt and con- 


ſumed And if you do this two or three Times over 
in the ſame Manner, you will at laſt give it a ſpring- 


Temper. However, you muſt do this, before the 
Beam is quite worked, Next to this, you muſt make 5 5 


again the Extremities of your Beam white hot, at a 


Candle; that, being made a little ſofter by this Means, 5 
they may be bended without Difficulty; and in Caſe 
of Necellity, be N or ſnortened, to be cor- 0 


rected. 
291, If ON F wok of the es confifts.; in the Ins. 


quality of the Arms, as to their Length or Weight, and 
if it is good in any other Reſpect, and you have not 
Time to mend the Fault previouſly: You may uſe it, 
mean while, in the following Manner. Put the Bo- 
dy to be weighed in one of the Scales, and put in the 
other, Weights to an Equipoiſe: Then mark exactly 
the Sum of the Weights : And then interchange the 


Powers, without however changing the ſmall Diſhes : 
Mark likewile the Sum of the Weights, to be added 


for the procuring. of an Equipoile, which will cer- 


tainly be different from the foregoing Weights: Then 


multiply the Quantities of both theſe Weights by 
each other, after having firſt reduced them into very 
minute Parts, as for inſtance into Drachms: And 
finally, extract the ſquare Root of the Produce of this 
ultiplication, which will mark the true Weights of 


the Boch! in . 
: 272. As 
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272, As the Aſſayers Scales hitherto ($ 263--271,) 
deſcribed, and made as delicate and nice as is re- 

iſite, cannot without Detriment bear above two 
docimaſtick Centners, or Drachms; you muſt have 


another ſomewhat ſtronger Balance, that may be 
loaded with a few common Ounces, which ſerves to 


weigh the ſeveral Fluxes, the Additions, Lead and 


Gris, eſpecially thoſe of Copper, Iron, Lead, Tin, 
Sc. Let this likewiſe be made exact, and ſuſpended 
on a Support. 3 


273. As many kinds of Weights a are uſed by Ar. 


|.  tificers that work in Metals, to weigh them, ſo many 


muſt the Aſſayer have at hand, becauſe he is much 
more taken up with his Art than any, and muſt not 
be obliged to conſume his Time in arithmetigal Cal. 


culations, for the Reduction of his Weights. But 


the Weights which are properly called Aﬀayer's 
Weights, are a thouſand times ſmaller than common 
ones; becauſe, the Portions of Metals or of Ores 
examined in docimaſtical Operations are extremely 
ſmall. 
3 The Metallureiſts, who extract Metals out 
of their Ores, uſe a Weight divided into a hundred 
equal Parts (they call them Pounds) the whole of 
which they call a Centner, or an hundred Weight. 
The Pound is divided into thirty two Parts called 
hatf-Oiinces, (in German Loth); the half Ovnce again, 
is divided into two Quarters, and the Quarter into as 
many Drachms, called in German Quintlein. There 
is hardly any further Subdivifion of the Weights, 


uſed in large Works. However it is proper, that 


: the Aſſayer ſhould alſo have a Drachm divided into 
two equal Parts; becauſe he muſt ſometimes have 
regard to ſuch minute Meere Finally, to be 
able to weigh all the Parts of a Centner juſt mentioned. 
you tuft have at hand as many different Weights, as 


ate feqüllite, to compoſe from them each of the Part 
of the Senner 
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En muſt therefore have at bend: 


| A Centner — — 100} 
A 1 — — — 64 


Pounds. 
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1 
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275. The Diviſions ad Henomigaticng of Weighes ON 
hitherto given ($ 274.) are equally uſed by Aſſayers 
and Metallurgiſts; with this Difference however, that 
the Centner of Metallurgiſts contains one hundred 
common Pounds; whereas that of the Aſſayers con- 


tains only one real Drachm, to which the other Farm 
are afterwards proportioned, - 


276. As then the e eee 


to ſuch a Degree of Minuteneſs (& 275), and Fa 
different from the common ones; the Aſſayer· muſt 


be able to make them with 5 own Skill, which : 
| we muſt. now teach him how to do. ated: 
: 2777 beſe Weights ( 274.) are * of ſquare 
Silver » Plates, of ſuch a Size, as that the Mark of 
each different Weight, may be wu upon them. Let 


I you do not care to beſtow Silver on your Weights, thin Pieces 
of fine Solder _— do as well. 
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us firſt take for 4 Baſis one Weight, being about two 
| thirds of a common Drachm, and let it be marked 


(64. .) Then have at hand graniilated Lead, 
waſhed clean, well dried, and ſifted very fine : Put 
as much of it in one of the ſmall Diſhes of the Aſſay- 
balance, as ſhall be neceſſary to equipoiſe the Weight 


(64. #4.) juſt mentioned, which is in the oppoſite 
| ſmall Diſh. This done, take out of the Diſh the 
Silver-Weight, and put in the Room of it half of the 

| granulated Lead; fo that a perfect Equilibrium may 

be obtained. Then pour the granulated Lead out of 
each ſmall Diſh, and inſtead of it put another Silver- 


Weight already made, like the foregoing, being a 


little heavier than half of it, and mark it (32. 46.) 
taking great Care, that not the minuteſt Part of the 
granulated Lead remain in the ſmall Diſh. If this 


ſecond filver-Weight exceeds by much that of the 
granulated Lead being ſtill in the other ſmall Diſh; 


you muſt take a little from it, with a delicate thin 
File: And if it exceeds it but little, uſe a ſmall 
| Whetſtone, that will rub off but a little at a time, 
comparing your Weights pretty often, till you render 
this perfectly equal to the granulated Lead. Then 
Interchange the ſmall Diſhes ; that; if the Balance 


has poſſibly been vitiated, or any Error committed, 


it may neceſſarily appear. Go on in the ſame Man- 
ner, till you have made all the ſmall Weights: But 
if you finally will have one entire hundred; add to 
the Weight 64. /5, one of 32, and another of 
4. lib; and taking them together, make one larger 
Silver Plate of equal Weight with them, and mark it 
(i100 15.) Thus you will have a ſufficient Number 
of Weights, out of which you will be able to com- 


poſe all the Parts of the Hundred, by intermixing 
278. You will often want a centner-Weight Jarger 
than the common Drachm, which may likewiſe be 


eaſily made of one Size, according to the Rules ($ 277.) 


above preſcribed. However, it is 27 5 that this 
Weight be proportioned to the ſmaller Centner, and 


[0 


to its pins! that for Inſtance it ſhould be exactly 


mine alſo the Parts of the larger. 


made exact, or have contracted Faults in the uſing, 
by comparing the Centner, or its larger Parts, with 
the leſſer ones: For Inſtance, the whole Centner, 


with two 16 Jib. and ſoon. It is then proper to have 


two Weights of each peculiar Part of the hundred 15. 
Which is the more eaſily done, becauſe in the making 


| of the Weights, it is a moſt tedious Work to deter- 
mine the right Quantity of the granulated Lead : 


| of granulated Lead. 


every one may immediately be found, and that man- 


tition, may not rub againſt and wear out each other, 
whereby they are very ; eaſily ſpoiled. 


Scholion. In the making of the Weights ( $277, ) he 


uſe to determine the ſmalleſt of them firſt, and then to ar- 
live at the hundred Ib. by multiplying ; but then an in- 


very conſiderable, as it is multiplied over and over, and 
you leſe all your Labour. On the contrary, if you firſt 


much ado afterwards to find out the ſmalleſt: For it is 
bardly poſſible to proceed with dividing into two, from 


| from 64 lb. not making any Weights of 50, or 25 lb; 


beecauſe they n may eafi iy 6 ve obtained by thy Combination of 
the others. 


than 
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the Double or Quadruple : : By which Means the lei. 
ſer Centner, together with its Parts, ſerve to deter- 


279. Lou will find out, whether the Weights are 


with 64, 32, and 4 lib. the 64 lib. with 32 lib. and 


| Which being once done, it is an eaſy Matter to pre- 
pare two Siver-Plates equipoiſing che ſame Quantity N 


280. Put theſe Weights (4 277 278 ) into a ſmall 
| Caſe or Box, that may be ſhut, and in which there 


are for each of them proper and neat ſmall Partitions 
| contrived, and lined with Leather or Cloth: That 


| of them being put together in one and the ſame Par- 


| ſenſible Error committed in the ſmalleſt Weight, becomes 


44 the largeſt Weight, as ſome uſe to do; you have 


100 % 25, and more. This is the Reaſon why 1 begin 


281. The common Non Weights varies accord- . 
Ing to the. different Places: For it otten contains more 
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hutidred and ten. Therefore, when the Docimaſtical 
Operations muſt he adapted: to the e of the 


Common Centner, you mult add as many Pounds to 


9 Er docimaſtical 100 lb. as the common hundred 
e "> 
2 The Workmen, to determine the Weight of 
 Sidver and Gold, uſe one half Pound, or a Weight of 


contains above one hundred Pounds. 


eight” Ounces; which they call Mark, and divide it 


variouſly. To aſſay Silver Coins, and Copper mixt 
with 8 lver, they ride the Mark into 16 half 


Qunees, (Loth). The half Ounce into four Drachms 
aintlein) 3 the Drachm into four Penny- weights 
(deut); (Pfennige); and finally, the dw: into two 


du, (Heller): this Weight is called Nummularicn 
Pari Gewichte), or Penny- weight. 

283. It will not be neceſſary to have at hand the 
Weight juſt deſcribed (& 282.) if you can ſubſtitute to 
it 4 Wright of ſixteen Found the docimaſtica 
| Center ($274, 277.) for if this repreſents the entire 


Mark; in that Caſe each Pound of it will be equal 


to half an Ounce of the Weight (S 282.); eight half 
Ounces will be equal to one Drachm, two half Oz. 
_ equal to one dat, and at laſt ne half Ounce be equa 
to one ⁊ dt. | 
2284. To temper Silver with Copyir, the Mark i i 
1 likewife divided into ſixteen half Ounces, as (& 283.) 
But the half Ounce is then divided into eighteen Parts, 
Which they call Crans or Grains, but Georg. Agricola, in 
bent LW calls them Quaternas Siliguas, and finally 


the Grain is divided into four Quarters. Therefore 


in this Caſe, the greateſt Weight is the Mark, ot 
half Pound, which weighs about half a Drachm of the 
' common Weight : The ſecond 1 is half-Ounces, the 


third is four ; Be fourth two; the fifth one; the 


ſixth one half of this; or nine Grains; the ſevegth 
| fix Grains, the eighth three, the ninth two, and the 
tenth but one Grain; the eleventh one half Grain, 


and finally the twelſth one quarter part of a Grain. 


There is n peculiar Obſervation to be added con- 


cerning 
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cerning the making of Weights of this kind, beſides 


vhat was ſaid before (5 277, and following). For this 
is as commonly uſed as the foregoing ($ 282), eſpe- 


cially in Germany, 


266. In Holland, inſtead of the Weights deſcribed 


(282, 284). Aſſayers uſe the Marca Nummularia, 


or Mark of the Mint, which is divided into twelve 
Penny: weights, and each Penny - weight is ſubdivided 


into. twenty-four Grains. Now this Mark of the Mint 


weighs a common half Dram, which is the firſt 
Weight; the ſecond is fix Penny-weights, the third 


three, the fourth two, the fifth but one Penny-weight, 


the ſixth twelve Grains, the ſeventh fix, the eighth 
three, the ninth two, and the tenth one Grain. 


They make no further Subdiviſion. 


286. To temper Gold with Silver and Copper, they 5 
uſe the Caract-weight (Caratb- Gewicht), the Mark 


of which is divided into four and twenty Caracts 
(Carath), and the Caract into twelve Grains. There- 
fore the firſt Weight is here, as in the foregoing, a 
Mark of four and twenty Caracts; the ſecond is 


twelve Caracts, the third fix Carats ; the fourth 
three; the fifth two; and the ſixth one; the ſeventh. 
one half Caract or fix Grains; the eighth three Grains, 


the ninth two, and the tenth one Grain. 
Scholion I. Befides the Varieties of Weights, hitherto 
(F273, and following) mentioned, there are till a great 


| many others different from them : But it is not our Buſo- | 
neſs here, to treat of them all in a more particular Man- 


ner, See G. Agricola. Lib. VII. De re Metallica. 
Scholion II. 4 the Dutch Mint-Mark ($ 285); be 


German Grain-Mark ($ 284) and the Carat-Mark 
(F286), are tach divided into to bundred and eighty 


eight Grains; it is ſelf evident, that you need have but 


one of theſe three ,, fer twelve Grains of either of theſe 
| Weights make one Penny-weight, eightcen make one half 


a 
” 


Oun.'e, and four and twenty mate ane Carat. . 


. « - * = 1 „ 4 - 4 
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ſpecifick Colour, that diſtinguiſhes it from the Reſt. 
But, Metals being the moſt-opaque of all knowa Bo- 


dies, 


7 


287. Any Metalwhatſoever, when pure, muſt have its 
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aft a;very black hard 

Stone, eg e e Ce e 15 endes Me Metals tg 
be aſſayed are Me fed, by Jarge. lively, Spots made 
near each other in the de Plane, after having rubbed 
them;agaioſt-. 3 Sue of bug 4 Stone, you Will by 
. Means ezfily; diſcern th = erence, or ny 


KEENE a ; PETITE 
288. The 8 tone had | 1 Vie ( (5 287. )is f 
called the 77 ouch- Stone: 3 brat my have he following 
N It mull be of the, deepeſt Black, le 

el Tinczore of the Meral ſhould be, bindered, by 
1 * Rays of, Light thigio between the 1 2 
muſt be capable, of being. pre BY, well poliſhed : For 
' when t too rough, the ee of. the! ctals-rubbed 
againſt, it, cannot. e neatl 7. perceiy he Mi And if 1 it 15 
doo ſmooth, the, Metals 5 but f. ntly.;; d BHW 
ſcraped by it, eſpecially Cold. 3.1 Ws ts Neither 
ip hard, ner 100 ſoft; For Tripah, Coal, Duſt, and 

eg rb off the ſmall wetalline Crults: 50 that, 
. il wrt. Time, this Stone, though ever. To hard, ac- 
quires too rear a Smoothne: ſs: And wes it is tog 
folt, it is cafily. ground: nto a Ha DuR,. and con- 
tracts Fur WS. hen, ore, b a | Marble, 
or black ſoft River. Pebbles, are excellent far 17 5 Uſe. 
They muſt be made into a quadrangular ifm, + 
bout one Inch thick, and two or three Jhches, long: 
which: is the moſt convenient Figure for that f t- 

Saag --55; | * 0 Sul { KN 
3 The Metals which are tried in the Manner 
i. are Gold, Silver, Copper, when pure, 0! 
mixt among themſelves by Fuſion, in many different 
Proportions, But in order the better to find out the Pu- 
rity and various Mixtures of theſe Metals, whenever 


2 


. 


they are to be examined; the Maſſes to be tried are 


compared with ſmall pure Mafſſesof the ſame Metals, 0 
of Metals mixt ina known Proportion, and deſignedly 
boy repared for that Uſe, which are called Touch- —need- 
Now the aforeſaid Metals, both thoſe pure and 
thoſe mixt in different Proportions, are made into 
. Lamina 


— 


Lamiga's one Line broad, one fourth Part of a Line 
thick, and 666 Inch and a Ralf Tong) upon each of 
which y you engrave a Mark, indicating their Purity, 


le or the ſeveral Mixtures of the Metals which py are 


3 191 7 


4 made 8 1 

vl 290. Lib us now N the Münter of whaling 
* chefs Fouch- needles (& 280 9); and firſt of all the 
Ix Silver ney. ' Theſe muſt 1 tempered only with Cop- 


ber: But the Proportion is determined by the Mark 


5 ' (F284, di ed into half: Ounces àne Srains. There- 


1 fore, y ou mu uſe for that Pürpoſe one Mark of fach 


f a Weſght, as that it may conſtitute a ſufficient Maſs 
I of Abe for the making of one Needle: I Let it then 


"WH weigh; for luſtance, one whole Dram. Then weigh 


« fuch a Mark of the pureſt Sthver,” wrap it in a ſmall 
a Paper, upon which” 1 will write fixteen half 
Y Ounces 5 which will fignify, that the whole Mark of 


cis Meral is the pureſt Silver.. Make the firſt Needle 


4 with this Maſs. - Next, weigh fifteen half Ounces: of 


4 pure Silver, and one half Ounce of pure Copper z 


"8 wrap them both together in a Paper, and mark u | 
» it fiſteen Ounces, which will ſignify, that there are 
"= in that mall Mafs fifteen Parts of pure Silver, and 
one of pure Copper. Make of this the ſecond Needle. 


F {criptions vx on ever, olle in the following Manger. 
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Then Aud tac half Ounces of Copper to fourteen half | 
4 e . and mark it enten half 2 


bt for ner of the ae 8 3 put In- 
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ak then each of theſe Portions of Metal, as they 
are wrapt in a particular Paper, be put ſeparately i in. 
to ane Crucible, never uſed for any Operation; and, 
adding a little Borax, melt them in à very quick Fire, 
which muſt be well kindled before with Bellows; or, 
' what's ſtill better, throw, them ſuddenly into a white 
hot Crucible, and, fo ſoon as they melt, ſtir them 
with a dry wooden-Peg, burnt at the End, and pour 
them immediately into an Ingot.. This Fuſion 
as well, and almoſt more conveniently, be mad: 
of a cementatory Tube (F 258). Next to this, wrap 
each ſmall Maſs, grown cold, 1000 its Paper again, to 
avoid Confuſion, and again try them ſingly in the 
Balance. If they ſtill weigh a whole Mark, they are 
good: But if fert! is any conſiderable ea in 
the Weight; 3 it is a Sign that your Fire, having been 
too weak, or of too long a Duration, has conſumed 
as much Copper, as is wanting in the Weight: There 
fore, inſtead of this ſmall deficient Mafs, another 
muſt be made in the ſame Proportion. Then with 
© Hammer, make a Needle (QF 289,) of each of thele 
mall Maſſes, making them a little red hot, when the 
Metal begins to grow ſtiff under the Hammer. This 
done, ei grave upon every one of theſe Needles the 


Number of half Ounces of Silver which they contain: 
that is, upon the firſt, _ 16; ; upon the ſecond 1 53 and 
ſo on. Then pierce them at one End, and running 

Silver- 


At 
% { 1 
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Silver-Wire through their Eyes, collect them in Or- 
| der, accordipg to their different Numbers. Theſe are 
called Silver Touch-Needles, but they call the ſeve- 
ral Temperines of Silver with Copper, Mlays. 
291. Some determine the Proportions. of their 
Needles by half Loths : Others uſe ſtill ſmaller Di- 

| viſions, the Compoſitions' and Numbers of which 
may be eafily known from ($ 290). But you can 
hardly diſtinguiſh any thing of Silver-Allay, by your 
Needles, when you divide beyond half Loths. 
292. You may alſo add to theſe Silver- Needles 
6290.) one made of pure Copper: For with theſe 
you may at the ſame Time find out the Purity of the 
Copper, or its various Mixtures of Silver. 
293. In Holland they uſe the Mint. Mark (F 285) 

| divided into Grains, for the making of Needles. 
But then, the firſt Needle, made of pure Silver, is ſaid 
to be twelve Penny-weights, The ſecond is mage of 
eleven” Penny-weights and eighteen Grains, by 
the Addition of fix Grains of Capper.. The third is 
made of eleven Penny-weights and twelve Grains, 
with twelve Grains of Copper; and fo on: the Pro- 
portion of the Silver decreaſing always ſix Grains at a 
Time, that is, one quarter Part of a Penny-weight, 


Co 


and that of the Copper being always increaſed in the. 
| fame Proportion; till at laſt the Weight of the Sil- 


ver is diminiched to one Penny- weight, and the _ 
wh the Copperaugmented to eleven Penny- weights: 
Which Proportion conſtitutes the laſt Needle, beyond 

Mn en pot to proceed. „ . 
294. However, it is ncedleſs to go through the 
whole Series of the Needles, by ſo fmall Progreſſions, 
to the very laſt. It is enough for us, to have indi- 
cated quarter Parts of a Penny-weight to one Needle 
of nine Penny-weights ($ 285), and the half-Ounicrs 
i dne Nets of ten Serni-dutices ($ 384) 3 for af 
terwards, "you cannot accurately diſtin gu Pp 


% 
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Propor- 


3 Ai 


ions 5 yery delicate, in the following Nene 
295. Gold, when you are to make Gold- Needles, 
muſt be mixt either with Silver alone, or with Silver 


— 
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and Copper a intermixed. But this Mixture 


is called allaping, or carraming, and is determined 
with a Mark divided into Carats, or Wei ights of 
D 


two ſixth. arts of an Ounce /($. 286). - There is 
nothing to be abſerved-: ab ut the making of theſe 
Needles, beſides what has been already / pe id of the 
Silver-Needles ($ 290),.e that, "he ropoxtions 
of the, Weights are War in another Manner. 
Theſe Needles are made according to the following 
Diviſion and Order. Beds a weigh "OY an 


907 Mark. mm 13 01 28, nc 
| 1 fe IT 
. The aft is entirely made of ber Gold, 
„ CITE e 2% 19 10 e! 
A 


we 23 Car. 0.0 Fi 6 Gr... 51 5 


2 2a Ger, „ 2 Gr. . 
55 21. Car. 6 n. [ 1 A: IS: 8 | 
5 21 Car. 512 Gold. I DI 

th e e 


The Decree Ses on thus b y whole Camac, til 
the Weight of the Gold is arrived at ane Caract, and 
that of the Silver at r three: for after the ninth 
Needle, you cannot make ſo exact a DiſtinRion of the 
half Caräcts. Now, this Mixture of Gold with Silver 
Is 8 the white Allay, © 

But when Copper $6gether with Silver enter 
into the dr of a We is r rv 


"Wet in che fiſt Caſe were 21 1 Silver, — Cook 
of Copper and Silver. Therefore, you have here again 
a2 double Series: For you mix either two Parts of 
Silver and onè of Copper, or two ene op 

one af Me for est I, Tf. 17 
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And ſo on, © is the Faoleg:: * Lol 
29. If in the Table juſt mentioned (5 296), you 


| take pure Copper, inſtead of pure Silver, and Silver 
| inftead of Copper ; 3 this gives you a third Series of 


Golden-Needles. And you will have a fourth, 


| nixing ofith Gold) abe Quantities of) Bilver and 


Copper, in 'the ſame Proportions mentioned ( 9296). 7 
298, The Allays of Gold hitherto explained 5 29 5. 
and fell.) are very much in uſe. However, it is 
plain, that Work men may eaſiiy employ an infinite 
Number of other Variations; which, being g compared 
with thoſe above-mentioned, may be diſtinguiſhed | in 
a thouſand different Ways, by an experienced Man: 
So that it is neither payee, nor rc o imitate : 
them all. gon, 
299. But leſt the Golden-Needles 8 295 and foll 5 
ſhould be too expenſive; they may be made much 
ſhorcer than the Silver ones ($ 28 9, 290), apd be ſol- 


| dered to Plates of Copper; that __—_ may be DG 
ently long for Uſe. | 


300. Now, if you light en a Metal 5 289) 
ankle you think wants to be tried upon the Tough- 


| fone; wipe it firſt with a clean Towel, or Leather; 


that you may ſee the true Colour of it: for from this 
Jou may, in a Manner, judge before-hand, what 
Metal it is, and how much, or with what other Me- 

tal it is mixt. Then chuſe: a convenient and hot over 


large Part of the Surface of your Metal, and at ſeveral | 


Times rub it ſtrongly againſt the Toveh-ftone;, that, 
in caſe a deceitful Cryſt ſhould haye been laid upon 


5 1 2 es Lac 


— — 


120 AR 95 A 

ae or a delicate File, if you have them at hand. Then 
mentioned of the Sa eee over and 
over 3 till the flat Part of the Stone be equally and 


long, and one Line and a half brad. This done, 
td the Metal rubbed ;; which Choice is Jearned by fre. 


Plain, and in a Direction parallel to ĩt. If you can 
find no Difference between both Plains; you may 
Pronounce with Probability, that the Metal to be 
tried is of the ſame. Temperature, as the Needle you 


the Metal, Trim ke ſeraped off by a ſttong Friction: 
whieh however may he done ſtilbquicker with a Grind. 


wipe a flat and very clean Place (§ 2881) of the 
Teach: ſtone, and rub againſt it the fame Part Juſt 
neatly.-eovered With a mtkellice Tf, or one Inch 
chuſe the Needle, that you ſhall judge anſwers nearel 
dent Practice: Then wipe the loweſt — of 


this. Needle very well, and rub it againſt the Touch. 
None, as vou did the Metal, by the Side of the firſt 


have compared with it: which Temperature is ſhewed 


by the Number ingraved (S 290. and foll.) upon it. 
But if you find a Difference ber 


etween the Colours; 
chuſe another Needle, in caſe. yourſhall find the Metu 


of a deeper oc a lighter Colou tb than the firſt Needle: 


Thus you will at laſt find a proper Needle, anſwering 
to the Temperature of the Metal; or at leaſt; you 
will be able to judge, that the Allay of Metal is ex- 


\Rraogflinarys and. cannot be determined A your 


edles. WILIO HS enn 


23 * 13301. Jean e as not dale at 8 but alſo 


the whole Maſs of the Metal may be dyed with 
ſpurious Colour, which may be e many dif- 
fetent Ways; you may, eaſily: fre, from the Colour 
of any. Metal compared with your Needles, that you 
Lan paſs no certain Judgment upon it, unleſs you 
' »kpow\thatche Gold and Silver are mixt, and what the 
Metalsare where with they ares ſo mixtac hether, for 
loſlances it is Goldiand:Silver, Silver and-Copper, 0 
- all cheſe three petfectly pure, without any Mixture of 
another Metal. For, in this Caſe, the Compariſon 
r ee with thoſe e edles, may in. 


form 


/ 


AzsAYiNoG MeTaALs. _ rat 
form you of their Temperature. Nor can, however, 
this Determination he made: exact to a few Grains, «4 
chis Metho- (090 94 6d roy fo ieee 

302. | Butif the Colour of tes Metal has been al- 
tered (557%, 83, 88.) by Tin, Arfenicky Zink, Sc. 
the Work man may be deceived by the Colour, fo 


a8 tO take for pute Gold or Silver, what is not ſuch 
by the greateſt Part. Tou find out the Deceit with 


Fortis, when the metallick Maſs is of the Co- 


Pour of Gold; and with Aua Regis, when it is like 

Silver: for the firſt of theſe Liquors diſſolves all Me- 

tals; Gold excepted; and the other likewiſe all Me- 
tals, but Si,. In ſuch Caſe then, you pour upon 
the metallick Streak, or thin Cruſt rubbed upon the 
Touch-ſtone, one ſingle ſmall Drop of either of theſe 


diffolving Liquors, and extend it gently with a Fea- 
ther; if it is neither Gold nor Silver: the whole Streak 


will be conſumed: but, if there is any Gold or Silver 
in it, this remains undiſſolved, and ſhews another 


Colour ; becauſe the other Purck have been ſeparated 


m it by the Solution. Take care however, when 


vo make uſe of theſe Menſtrua, that thete is no oily 
Mixture with e wann this would me chem 
ofinoi Rffedtꝰꝰ 150i & bt 237 CALL. 

30g. Belides this, you are to ere the! following 


Particulars concerning the Uſe of the Touch-ſtone. 
1. Gold and Silver, pure and ſeparate, ot both mixt 


together, without any other Matter added to them, 


when made white hot in the Fire, not only preſerve 


their Colour, but alſo entirely recover all their 


Splendor there, when tarniſhed,” not lofing the leaſt 


Part of their Weight (F'6,/ 7): on account of which 


Quality the Caratura alba, or white Allay, is diſtin- 
guiſhed from all the others. But if you have not the 
Liberty to try the whole Maſs in the Fire; you 
may malte only a ſmall Part of it White hot, with a 
blow- Pipe (S 238). 2. If you find a Needle, whoſe 
Colour agrees with that of the Metal to be tried, 


both the Streaks imprinted upon the Touch: ſtone muſt 
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F he AR mig: 4. 
Fortis, or Aua Regis is poured upon them; that you 
may thus be certain, that there is no Fraud at Bot- 

tom: otherwiſe, you are not to doubt, upon any Ac- 
count, your being decei ved by a falſe Colour, 3. Al 
Gold rendered brittle, when compared with the Needle 
upon the Touch. ſtone, appears leſs pure, than it is 

Indeed found to be, by an accurate docimaſtical Exa. 
mination: and, on the contrary,” all Silver rendered WE 
brittle has the Whiteneſs of pure Silver in a higher 
Degree. Nor is it difficult to find out the Reaſon of 
this Difference: for the Bodies which make Silver or 
Sold brittle, are only a few Metals and Semi- metals, 
all of a very bright white Colour: ſuch as Tin, Lead, 
Iron, Regulus of Antimony, Biſmuth, Zink, and Ar/enich, 
No theſe dilute the yellow Colour of Copper and 
Gola, or change it into white: ſo that the Colour of 
che Copper mixt with Silver is then hidden; whereas 
7 Gold, on account of theſe Mixtures, appears to have a 
i) great Deal of Silver in it. 4. In a white Allay Aqua 
Fortis does not diſcover (S 302.) the Prefence of dil. 
ver, from twenty three to ſeven Carats ($ 295), 
I becauſe Agua Fortis does not ſeparate Silver from Gold, fr 
# vnleſs the Maſs contains three times more Silver than v. 
Sold. 5. Metallick Streaks or Cruſts, which have WW » 
been imprinted a while upon the Touch-ftone, can- b 
If 
bl 


vot be compared with freſh ones: for their remain- 
ing long upon it, commonly occaſions an Alteration 
in che Colour. 6. Sifver, when. tempered with Braß, IM 
appears whiter, than it would, if mixt with a like Wn - 
Quantity of Copper: but as it may then be rendered 
_ ſufficiently ductil by a proper Operation; you will 
ES hardly be able to find out the Fraud with the Touch- 
L- ſtone, unleſs you make a ſecond Time the Compa- 
riſon with a Needle of the ſame Colour, having 
' previouſly poured Agua Regis (§ 302.) upon the 
metallick Cruſt, laid by rubbing on the Touch-ſtone. WM 
Nor are the Touch Needles tempered with Braſs of 
any great Uſe here; becauſe this artificial Metal is 
ſometimes more, ſometimes leſs yellow 7. If the | 
Metal, applied upon the Tquch-ſtone, by n | 4 
FTE Oe >. 
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Joes vot appear neatly enough, 
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lick it over with 
Spittle not frothy, and then the Calours vill be more 


lively, reflected. 


304. Beſides the Uienll bicherto deſcribed ($168, 


; 301) you muſt have a convenient Place fot the per- 
forming of the docimaſtical Operations. You muſt 


have a Chimney, large enough to place che Furnaces, 


and capable of quite confining. the Fumes; which, 
ho not all mortal, are nevertheleſs always hurtful, in 
almoſt all Operations when they can come out freely. 


But as theſe acid Fumes corrode the Metals — 
ſelves, it is not proper to keep in the Laboratory 
ſuch metalick Utenſils, as muſt be preſerved very 


clean; for inſtance the Scales, with their Weights, 


the Touch-Needles, Fc. which muſt be kept in a 


cleaner Place: nor mult you keep there many dif- 


ferent Menſtrua, except they are in Veſſels perfoctly 
cloſed: for ſome of them, by ſending forth ap Va- 
pours, change the others, and are mutually altered 
by them; ſo that you can no longer make any exact 


] Experiment with the ſame. Mareover, as you muſt 


frequently: obſerve very minute Bodies, and their ſe- 


| veral Changes in and out of the Fire; the Laboratory, 
| which inthe firſt Caſe muſt be darkened, in this muſt 


be rendered very bright: which may be eaſily ob- 


| tained, by hanging up thick e or On ons een 
indows. 


the W 
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. AVING in our firſt Chapter given pony 18 
11 count of the ſimpler Minerals, and in the 
Socriag that of their principal Actions upon each 
ue as far as chey can * ſo eee * Are 
Art; 


Art; we may now Underſtandd and rpm the Natur 
of thoſe Bodies, which; being compoſed of the foregy- 


well diſpenſe with many vague E'x gh is which 


Stranger to the ſeveral natural compound Bodies. 
306. But the uſeleſs Deſeriptions given by many 


Properties; the Difficulty of obtaining the beſt Speci. 


which Minerals are mixt together i in their minuteſt 
Particles (S 32); in ſhort, the Difference of the Works 
of Nature, ar of thoſe of Art, though they are made 
of the ſame Principles united in equal Proportions; 
render this Part of natural Hiſtory equally. difficult tre 


mineral Kingdom, as is ſhewn by docimaſtical Ope- 


| nerals, and the very Air impriſoned in the ſrnall Ca. 
vities and. Clefts of ſeveral Ores, hinder an exact 
Ponderation, and now and then render it very diffi- 
cult. 3. The fimple Stones, which, being joined with 
almoſt all eompdund Minerals, are not only of infi- 
| N Variety, as to their ſpecifick "Weight, bur ſome. 


N / 
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ing, are found natural in the foſſiſe Kingdom. The 
Knowledge of theſe, though we could hitherto give 
it only hiſtorically, has nevertheleſs avaſt Utility i in 
the exerciſing the praQtical Part of Aſſaying; for he 
that is well imbued with' it before-hand, may very 


he is obliged to go through, when altogether a 


Authors. and derived moſt of them from accidental 


mens from different Countries; the Variety with 


and defective. Add to theſe the Variety of outward 


| Figures wherein Nature ſeems to delight till more th 


in the mineral, chan! in che vegetative and the anima Er 
8 - 15611 40 ſir 

Nor is dhe ſpecifick Gravity of any great de 
Help. in the diſtinguiſhing of compound Minerals. be 


For, 1. when more than two Podies of different ſpe- | by 


cifick Gravities are mixt together, you can detect 


nothing by an hydroſtatical Calculation; becauſe a1 
compound Maſs of the ſame ſpecifick Gravity may 8 ©* 
be produced by many ſimple Bodies, very different 2 
from each other, and mixt in a thouſand different Io 


Proportions : Now the ſame is in reality found in the 


rations, -| 2. The accidental Matters inherent to Mi- 


4- 


4 are 


* 
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are almoſt as ponderous as Metals themſelves: ſuch 
are a great many Species of Spaad. | ; 
308. However, I would not have the \ſpecifick 
Gravity, nor the Figure be altogether overlooked, 
but rather made uſe of with the other Characteriſ- 
I ticks; though no conſtant and accurate Judgment 
can always be drawn from theſe alone. 
| 309. But our Deſign being to lay e the Prins 
ciples of the Art of Aſſaying; it will be neceſſary 
only, to mention the Characteriſticks and diſtinguiſh= 
ing Marks of compound Minerals, as they are the 
| moſt frequent Objects of the ſaid Art ($ 2), and to 
8 ſhew their confiugge Pars, as far as they make 
| themſelves Knownz together with the Diſpoſition of 
the whole Body with ſeveral Menſtrua. It is likewiſe 
evident, that we cannot here mention all Ores with- 
out Exception, but that we muſt only chuſe thoſe that 
are leſs compound, or thoſe at leaſt which are more 
|: WW frequently met with 4 49hn 
1 8 310. We ſhall refer every compound Mineral! to 
re the Claſs of that Simple, of which it contains the 
1 greateſt Part in itſelf; except however Stones, and 
IB fimple Earths: for if the Claſſes of theſe were to be 
(determined from their predominant Parts; the Num- 
s. ber of the Ores to be dann to that Claſs Oy 105 
+. by much the greateſt. Ie" 
a WW Scholion. For Inſtance, let us e that there 4 are 
2 ina Lump, fix Parts of Copper, and one of Sulphur, a _ 
very ſmall Quantity of Arſenick, and twenty Parts of , 
| Quartz or Flintſtone , we ſball claſs this os He | 
Body with the Cepper-kind,. gud ſo on. 
311. But we ſhall call a Mineral proper to chat 
Simple, which makes the greateſt Part of it (& go), 
and improper to thoſe. which it contains in leſs Quan- 
tity: However, they are contained in it in ſuch Man- 


act ner, that they indeed enter into the Mixture of it, 
3. and muſt always accompany it wherever ſuch Mineral 
ih is found. F inally, we ſhall call it accidental to thoſe 
if Simples, which enter not into the Mixture of it, be- 


ing only adherent to the Out- ide: Wherefore, they 
6 may 


| 
| 
[ 
| 


Containing Copper in 


dies, placed about or 
_ cidemral to it, as they are nv renn Parts . and 
1 an 7 fp without them. 


=  TWAzr of 


aun Waders en Und the — men. 


tioned, and yet this Mineral remain ſrifl the fame. 


Schelion. Len u. clear this Matter by the foregoing 
Exomple(Schol. F 310% The Mineral ſuppoſed there, 
or great Part, is called proper 
. 7 . But fo long as Sulphur and Arſenick are 

Merke wii 0 opper, and render it of a parti- 
ale Species,” this Miner ul, on account of the fmal 
Quanthy of its ſulphurtous and ar ſemtal Parts, is ſaidto 
b# improper # them. Pivally, the Stones or other Bo- 
among that Mineral, art called ac. 


0 Sulphar and aher, Aurel, = 
rz. Mineral Sulpbur, or common Bringtare, when 


O bee of all foreign Mixtures, is of à fold, friable 
Conſiſtence; yellow, made up of large Maſſes, and 


more or les half-tranſparent; it burns, makes a 
bluiſn Flame, with a ſuffocating acid vapour (F 22), 


and thus is entirely conſumed: Being put upon a gen- 


tle Fire, and in cloſe Veſſels, it melts without taking 


Fire; and, when melted; changes its Colour into a 
- bright Red: it no ſooner grows cold again, but it re- 


ſumes its Solidity and yellow Colour. It is compoſed 
of the pureſt inflammable Principle (5 24), and of a 


much greater Quantity of Acid of Vitriol (F 22): on 
which Account it finks in Water, being much heavier 


than pute Oil. The Chemical Analyfis, and the 
Production by Art of true Sulphur, our of the two 


Principles juſt mentioned, een What has been 
aid of it. 


312. In this State (5 3 12. ) native Sulphur is digged 
our of the Earth; though not ſo very frequently: it 


3s likewiſe brought in ſuch a State by Waters, which 


on this Account are called particularly medicina), 


5 and it applies itſelf to the Walls of the Springs. 


314. It is frequently found mixt with fimple Earths 


and Stones; varying its Dye, and being ſometimes 
White 


As s IN o Mrwars. | 


white, ſometimes Srey, yellow, or of other Calour, | 


belonging to the Bodies mixt with it. 

3185. Whenever Sulphur is e with. a A. dark, 

| or. bright Orange or red Colour, this always betrays 
Arſenick in it: Wpherefore, Sulphurs thus coloured are 

not true, nor very valuable. 

316. The moſt frequent and almoſt the proper Mi- 

1 neral of Sulphur is the Pyrites flavus, or yellow Py- 


1299 This, when. free of all heterogeneous Matters 
at che outſide, and bright, has all the Appearance of 


„ polimed Braſs, and is more various as to its Form, 
" than any other Mineral: however it is moſt com- 
h 7 — of a 2 F uche then of a 2 8 


bott DE IT Tarths: whey SOD porn a Steel, bs, - 
* gives Sparks like a Flint: when brought near a gen- 
le tle Fire, it ſoon burſts, with a.crackling Noiſe; and 
4 emits {mall Flames almoſt ſulphureous: it changes its 
7 yellow, Colour into a dark red, and its neat Surface 


\ inco a duſty one. It is very rich in Sulphur, and con- 
Fi kgs one quarter, ſometimes almoſt. one third Part 


no if of ts. Moreover, ther is always 4 Quantity of Iron | 


T0 lurking in it; its ſulphureous Part is ſometimes gfeat- 


e. cr, ſometimes leſs ; and Hencke! has found that it alſo. 
eh contains a kind of Earth not metallick, and in a va- 


rious Proportion as to the other Parts: which makes 


rites muſt be very various. The Author juſt menti- 


g : 
17 Joned has, in his Treatiſe on Pyrites *, given us a 
no oer ample Hiſtory. of this Mineral, together with a 


very accurate Analyſis of it. 


= 317. There are very few Minerals altogether FE 

ved ſticute of Sulphur: but as the extracting of it would 
Never pay II Charges, and they. beſides contain Me- 
neh wn and Semi-Merals 1 in a greater Quantity for this = 
nal, 


ann J. riedrich eln eipxig. 172 5 in er | 
A Reaſon, 


$ us eaſily gueſs, that the ſpecifick Weight of the Py- 


. Pyritalogia, oder Kithe Hifrie, &c. e von D. 7 95 T 


1 wo 
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Tbey differ hardly among — and are ſome- 
and have aſſumed a dark Colour, they are called gi. 


grown harder, xhey turn into a Stone called Gapate; 
or Feat *. There occur beſides, other the like Names 


d 'fignify other Conctetes, different from thoſe jul 
mentioned e n N * 1 


: A bardens, and adheres to a ſtony Matrix, becomes 
that kind of foſſil Coal, called Sone: cal, Quarry- coal 


to be cleſt, conſiſting of Lamina's, and bright: much 


quickly inflammable, but preſerving i its Flame, when 


”athet: Fuel; leaving, after it is b 


frequently very tranſparent; light ſinking however 


Ad dick b... 
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belong (5 3 10, n) 
alſo referto this * all the inflam- 


phur ſtrictiy ſo 


upon the Waters of Fountains, 


aud thin, ſometimes yellow and 
toben theſe Matters are grown very thick, 


—— 


tumen; Pix Judaica; Aſphaltum : and when at laſt 


| hureous Matters, which, however; ſeem hardly 


319. The very fdens < 318.) Aneta when 


ot Sta- coal : which is a black concrete Body, eaſy 


heavier than the foregoing: (F 318); not quite ſo 


oder kindled longer and more violently than any 
urnt, not fo much 

Alpes asu Maſs half ſcoriſicated, blackiſh, tpungy, 
ter containing a-yellow” Pyrites($.316;) in it. 
6. Amber, called in Latin Electrum, Succinum, 

e blackiſh, dark yellow Colour; half tranſparent, 


in Water; very hard, ſo as not to ſoſten at the Heat 
of boiling Water; mcking: yawn in a ſtrong 

rr 222 

v — Kadi th grened Pry rare" Fe of Eoglad 


8 auc eee nawn by the Name of Kennel cal, Staffordbire 
9 an e al: out oF He. he firſt ſeveral curious Veſſels are turned 


| and carved, as of Anber, of which Feat i is a Species, and may be 
Which is the common Fuel in Lond and the maritime Parts 


Fir 


rr page 
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alſo to this Claſs. It difleives, by a Chemical Dis | 


bright, ſtriking Fire againſt a Flint, and of à Figure 
| of Arſenick, of Iron but little, more of Earth not 


* Glan is val 


— 
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a fold acid Sale, belongs 


tiene, ind Oils, which ure chin at firſt, and by 
degrees: become thicker, and into an acid ſolid Salt: 
Theſe Oils have fo much Affinity to Napbiba and 
Petroleam (5 328), chat we fee, if not always, at leaſt 


moſt frequemly, Apothecaries and Druggiſts uſe 
them in oom of theſe natural Foſſils. 'The Capat 


Murtumm temaining after the Diſtillation, is not un- 
e 85 3180, 1 * 1 nn 7 


3% A 
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| Of ala. eee lee. 
21. The Cr cyſtalline, pure Arſenick 22 


6 17) , is got out of the Mines under the ſume 


Form, 2nd looks white and duſty: JO: * 1 : 

very ſeldom found natively ſuch. 7 

322. The fame (& 32 1.) is 0 onler 
of black or aſh-coloured Stone; which wel 


broken when-freſh taken out, is within of a bright = = 


bluiſh White, which however, being expoſed to the 


_ tiny: becomes dark. and e e een 


* 21 1 wit 17 


ys. | 
92: Next to this the white Pyrites; which io heavy, 


altogerher irtegulat, contains a very great 


metallick, and is moſt frequenely found ia Mines. 
Orpiment, which is a Mineral of a Golden 


324. 
| Colour, filled here and there with ſmall Maſſes of the 


Colour of Cimabar, -eaſy to be cleft, made up of 


| Flakes, ſoft with ſome Tenacity, bright when broken, 


contains a great Deal of Arſenick, lels of mineral Sul - 

phur (F312): wherefore, it burns dark in che Fire, 

ding hi blue A with a moſt thick white 
called in Engl iſh Rav hoes, and from. its 


fly call 
alga a {be white — N being 
abe - ned ing Rats. | 


Colour is dif 
Gef iſon ain v 


Smonk- 


9 3 
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5 66 it burns ; 1 blen melted, 8 


Swe 55 4 8 . 
p, tron 0 0 Table 


5 is EE Out ind ee, and in ib Zap Als... . 
225305 e IENg: to the fame Claſs, It is ei 
dergus Minera 1, finely ſtriated, or ſometimes grany- 
—  _ Aae alſo ſmooth at the Outſide, ſome. 
times of 2 light g reyiſh, almoſt ſemi-metallick Co. 
= | lour, ang 10 metimes of adark blackiſh Dye. It con- o 
3  taing a great Deal of Arſenick, and a good vantity 1 
| | oh; A, certain ft Earth, which. 297 melted with Wi © 
| Fhats 95 fart. Alcali, turns into Glaſs, of the finet e 
ue, inel ing bowſoe ver to the en Colour called fe 
malt, Be 9 55 040% moſt commonly contains it © 
Biſmuth. (F 1.) There are alſo. many different 0 
Minerals called Cobalt, which neverthelels have Pro. of 
| rang altogether different. from thoſe Juſt menti. bs 
Prog rate ry tr . 

* 26. 5 However, the Viimeral called Flower of Co- 0 
balt, which is finely ſtriated, not very com paCt, and on | 
this Account: lighter than the foregoing ( 325), and Ml ® 
of 41 ol purple. Colour, belongs FEATS to the n 
Ca For it is a very arſenicat Mineral, ſo 
that it es abe one half of its Weight i in the Fire; 
but you may afterwards welt: a great Quantity 'of Biſ- 
muth.. Us M what, remsins 1 add ils befides, gives 


T, 25 ajthath * bs melted, and of Veil Cote, 
| ith CHOW re "Ay Jen nick or Sandarach. 5 II 
ip The Sione-blity of Na ky Blur for quinkfing,! u pon Wood 
freſh painted overy and the Hoævabr. blag uſed in waſhing 4 are 
Ereparations of, this. Mineral; ; and che Manufacturin 671 it brings in 
75 Profits in ſome Parts of Germany ; but if aur 25 gli Miners- 
iſts were curious in their Reſearches, they might certai Thy find both 
Cobalt and Biſmuth-Ore in Carnaval, and other Parts of Fut 
there baving been formerly ſent to the Royal Society Specimens of 
6 e e of Tin and othe er Ore, "See the Note 
{y 407 


TY 5 "pp 5 ; | | Glas 


- 


J 565). ie de indeed Cobelt($ eh, 
and ſeems to be produced by it, by aG 


| which, on account ofthe Af ſenick contained 


[On which Account it is true Cobalt, though outward: 


ly it ſeerns to differ very much from the © 


Sublimation of the Arſenick, they leave a Caput Mf. 


tum, which tinges white Glaſs of an azure Colour; 


| tain the leaſt Sign of Arſenick; for this'Reafon, and” 


Ren 


nick, ſome hat like Cobalt (5 325), of a grey reddith 
Colour, it looks like a Semi-metal; it contains alſo 


a little Copper, and a little Sulphur; the Cer naht call. 


108 3. 0 47 
* — o * 4 
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329, There are alſo à great many other Minerals, 
(329 5529570 5 -S. a 7 


a 


6 


- 
* 


Claſſes, as 


ſhall only add, that Arlen 


*% % 3 


ick makes itſelf known in 


all Minerals, by its white Smoak, and by its fœetid 
garlick- like Smell, When you put them upon burn- 
ing Coals, or in a ſmall Veſſel made white hot in the 


1 . 3 32141 1 $91 


330. Finally you are to obſerve here, that Arſe- | 
| nick lies hidden in a great many ſimple Stones and 
Earths, eſpecially thoſe that ſhine and adhere 


K'2 - 7 ſtrongly 


* a 
— — _ — ener 5a — 
1 —— + — 28 OY 
7 


pe 
e 


—_ 3 —, 


— — 


| likewiſe referreg.to this Claſs. But as there is in them 
a greater Quantity of Metal than of Arfenick, f or this | 
Reaſon, they ſhall hereafter be reckoned among other 
being, improper ($ 311.) to Arlenick. 1 
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that/univerfal Character which is common to all Me. 
ktuls and Semi- metals, or that which is 


With 


inen, they both require a much greater Fire to be 
; Aelted, than they Would, if they had been free fron 
. and loſe beſides theit Colour. The purel 


ot Ores. But When ſuck: Alliances are mad: 
art feduced to the) State of Or es.. 


132 | Th Azr of 4 
110 y to gehn aud Wa when agitated by a vi 
Fe, it zenders tem for the greateſt. Part vol, 

5 The famous Hantel has obferved, that it ſom 
titties lies hidden oth on A” agen oy 
en OS” 16 WAY "FL 

; ih 1360 3 Ii bag Pls 45915 50 be | 
Tie 0 On T $4 ge. 
e 6 Tl, 11 1 18 YI + 
923341 When Memlsdnd-Bemni-merals e 
tif Selphut and Arſentele, they always doſes cithe 


Peculiat 
Ge br alone. Lead and Tin, contoundd 


Bur, nor only loſe chat Oharacter which 
We to afl Metals, wiz. their Maileabiliry, bu 
ale ald deprived ef the Properties preuliar to then 

155 eller ina eErtain Suaton in che drire: ſo 


Srarkilated Silver, confounded with Sulphur, retain 
Wa tlodbit, Fuſtbilcy, and rhe other P 
ar rh toall Metals; but ie lofes thoſe tha 
855 ;pecutiar* to dtſelf: for its maſt white Colon 
e Lead its hard · Conſiſtrhot turn 
inte che Softnefs of the ſame Metal; md finalh, 
fallt is But à Btrle hented in the Fire, it then, i 
re hefore the Fuſion, olts ſo ſobtmi air gros rel 
vt! fnetallick) Bodies ate moſt commonly in d 
e ne en Gold. Honel 363: 177 I 
332, Nuran! Concretes; | of Metal or Swen 
with Sulphur or Arſehiek, or with bath together 


Art, we then fay that the Metals>dr Semi · metal 


333. As, therefore it has bea found hitherto, thi 
the Cauſes of this particular ſtrauge Form (S331. Win 
to metallick or ſemi- metalllek Bodies, reſide in the 
Sulphür and Arſanialt incorpotated vuth their Sub. 
ſtanees pt py it derer ſeem to he an eaſy: Maꝛter, to im. 
n 0 11 U.! vila ni 20 0 1 10 3508 
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0 ute (8 332.) by Art natarakConcretes of cha Kind 
+ and ir- inderd has ſucceeded very well witk ſome, 
in Thus for Inſtance; the Silver vitreous Ore; the Qres 
ol Mercury, and of Regulus of Antimony, may, by 


if to Silyer you join Salphur, or Regulus of Antimony 


mation. But the other Ores have hot hitherto been 
o well imitated by Art: nay, chis gives Birth; co 


E Ingredients, ſuch as may be fetched out of natu · 
rar Bodies, and even in the ſame Proportion, 

1 But the Reafoniof this Variety, feems to be in the 
bi pats! and Tine, in which Ar nicks and Suiphur 


aer joined with Metals or Semi metals pot 
vet t 


there is another Body, either not known at all, or 


| che Nature of which is on yeu tried with a 15 

ee of Certainty. 211i i 8 re lard ec 17 55 
3 2.07545 332.) are dAingui iſhed by Aſbyere, 
into fuſible, refractory; and not © ble at all, accord- 
8 to their relative Diſpofitions, with regard to the 


ih, ite and the Menſtrua. Thoſe are called fulible; 
n, if hh either by Means of a middling Fire only, or 
rel by Ware lit 3 to them, melk caſſly, an 

thi as far as ig nerefſary to obtain the Fuſion df a Me 


tor Semi- metal. The Refractory are thoſe; which xe- 


guire a very ſtrong and laſting Action of the Fire, 
her, | a be melted! in the requiſite Manner. But when 
nade they cannot be inelted in the moſt violent Fire! aloge, 


anck require the additional Action of a Men grau 


«thit 


But it is plain enough, tar chere are ſtill- many: git- 
yen ferent Degrees; im each of theſe Claſtes.) 0:1 11.7) +; 
\ he if 335. The Reaforiiof the Diſpoſition of! Otes init h 
Sub Fire, and: with regard ag: the! Mauſtrulr, hes 1D#K}EQ 


im Neither in the Nature ifc}f, or, as they ca}//ir, in abe 
tat Lrnce of the Ore, or in the Nature of fome Body 
m— 


Art, be rendered perfect and like the natural ones; 


by Fuſion, and to Mercur by Trituration and Subli- 


Products very different, though you uſe the ſatme 


oroughly' tried; and ſometimes Perhaps, when 


at ſuffioientiy known: fuch is the Earth containing 
no Metal in the true Pyrites and Cobalt (5316, 325); Tz 
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0 4 FOG reſiding 1 it. „But this Body again, hay 


this Property, of..itlelf, or at leaſt ; is ſuch, relatively 
to this or that re to which! it is adherent. 
336. As we are here upon Ores in eneral, we 
Halt only, touch upon thoſe Things, which, by thei 
reſence, render almoſt all Ores cefratory, or alto. 
gether unfuſible. But we ſhall mention in our practi. 
cal Part, when we treat of Ores in a more ſpecial 
Manger, the, Things which produce this Effect, only 
with regard to ſome particular kind of Ore. All Ore 
W in Earths, Stones, or in other Ores, as in 
Matrices; if then theſe, Matrices of themſelves melt 
in the Fire. with very great difficulty, or not at all; 


the Ote contained i in them, may indeed of its Own 


Nature be put in fuſion; but yet it cannot be thus 

delivered of its Matrix, becauſe this 1s not fuſible, 
Such are for Inſtance iron-Ores, which by their Na. 
: ture are always difficultly melted, and on this Account 
render other Ores difficult to 23 put in Fuſion, when 
they are naturally intermixed with tham. lt is the 
ſame with almoſt all the S ones and Zartbs, a few only 
excepted, which are ranked among the vitrificabl 
ones: nor are theſe all of them very eaſy. to be 
melted : for though they are put in Fuſion by Fire; 
they moſt commonly become at. the ſame Time 6 
clammy, that they hinder the Precipitation and Ex. 
cuſſion of the ſmall metallick Maſſes., The Lime- 
Stones (5 30), and thoſe that are not affected by Fire 
( 31), render the Ores intermixt with them moſt 
ſtubborn of any; ſo that they cannot be perfect) 
melted with Fire alone, even the moſt violent. Of 
theſe two the latter are ſtill worſe than. the former, 
What, we haye hitherto ſaid, is equally underſtool 
| of all Ores, whatſoever they may be. 

337. Some of the Stones zuſt. mentioned. ( 8 330) 
are 1725 lighter than the Ores intermixt with them: 
ſo that theſe may be eaſily removed, either by onl 
poundi. ng, waſhing and extinguiſhing them in Wr 
ter, or by a previous Calcination, leaving the 


weightier Particles of the Ore at the Bottom 5 . 
| eſſe! 


AssAYIN G METALS. 1 


| Veſſel; or "Trough. Theſe Kinds of Ores are — 
decantable, (in German Schiedige.) They are =, 
to be fuch: . from the great ſpeeiſele tie of 
the Ore, which ſhews us that the merallick Maſſes, 
adherent to its Matrix, ate large and folid, not too 
ſmall and diſperſec. 2, From the Lighrneſs of the 
ſtony, Matrix. 3. From the Blittleneſs af the fame, 
either natural or procured by burning it, or by ex- 
tinguiſping! it in W ater, which Brittleneſs renders the 
| Comminution eaſy. In this Caſe however, it is mou 
per that the Ore itſelf be ſufficiently fixt, Sit fo 
fly away by burning, or at leaſt 5 it ſhbulc uu . 
melt into ſmall ſpheroidal' Maſſes. Among ſimple - 
Stones, the vitrificable ones ($29.) and the calcareons 
{$ 30.) are of this Kind; and among thoſe that are 
not affected by Fire ($ 31. ) the chalky, and oh 
ſoft, light, brittle Stones. 
338. But when Stones containing an Git lte 
cannot be e from it by the above- e 


— * ) . , 


($ 337.) Helps they are called indecantable, (in 
German Taleo 
| that contain a great Quinrity of Sulphur, and are in- 
te erſperſed 1 with the minuteſt Maſſes of the largeſt 'Sur- 
77 the Particles of the Matrix, or incloſed in a 
ponderous, hard Matrix, eſpecially of that kind that 
cannot be affected by. Fire 0 31), and which neither | 
Fire nor Water can ſplit. 

339. Finally, if 72 50 is in the Body of the Ore 
itlelt any thing intangled, or only adhering to its 
Outſide, that will cauſe, the Metal contained in it to 
(vaniſh into a, Vapour, or turn into Scoria with it- 

| ſelf, While the Ore is expoſed to the Fi ire, then ſuch | 
an Ore is ſaid to be hungry, minera rapax. The 
| Cauſes of this are commonly Arſenick, Antimony, and 
(thoſe Migerals out of which Zink is produced. © 


* LY * . 


re 


7 
4 
* 
| 
1 
» 
14 
* 
AN 
& 
1 
41 
n * 
15 
1 4 
* 
5 
13 
15 
123 
4 
5 
9 
4 
7 
\ 
$13! 
4 4 
* 
TK 
TEA 
* 
i 
175 
24: 
1 
*> 
1. 
FR”, 
dP 
4 
. 
4 
1 
[ 92 
" 
4 A 
1 
e 
T > 
ä 5 
-f 
3 
1 
TH 
+ 1 
i 
$4 
\ * 
19 
4 
We 
ny 
x 
n 
1 
j 
$3 v6 
14 
17 
. 
: iT 
" by 
1 
0 19 
: / q 
. hp , 
7 N 
1 
19 
1 
4 
A 
2 
, I 
7 q 
4 - f 
. 
31 
1. 
* 
Yo N 
4 
* 
& 1 
. C 
: 
N 
: 4 
] 
p iS 
11 
1 . 
1's 
3 
1 
: 
* 4 
: 5 
CITY 
SY 
2 
3 
a. 
1 
1 
» 
#1 
4 1 
1179 
47 
Y 22 
* * os 
005 
11% £58 
718 £38 
15% 
1 10 
1 
4 
"Tf 16 
Na 
K 1 
!- 1 
o - 1 
+158 
' : 
4+ =_ 
i 
e 
wes 
"383 
bits), 
1 i 
A 
WE. 
,-- x 
4 
1 
+ Y 
4 
FY 
j 


2 — — * 
e 

— > Ee — ů — 

— 2 —. . —9. 

— — — — — — 2 , 


— 


36 340. The three Differences hitherto <xplzined 
oa 6 334—339. ) muſt always be chiefly regar ed, in 
W. the diſtipguiſhing, of all kinds of Ores: 7 herefore 
| the me You may | be certain of them by outward Signs, 
F the Gnog art ye. « Ka V er on? 100 


136 n Tie!Atp of 4-4 5 
nnn ro Gtrhem cry 


other Experiments. | Jt At enRINO09 31 1911. 1f 


g le As Metals and Semü- Metals are ſpæeibcalj ul 
the moſt pontlerous of: Mineral; arid-the: Sulphur and 
Arfenick}. with:which the former male up Ores, a uh 

non of thaignteſt; it is ſelf-evident, ut pure ſo- WM ric] 

lid Ores . diſtingdiſn themſelves from the other com- che 
is ur meralick Minerals, by their great Weight; WM ico 

only's feu yrites very ſulphureous ( 7769 epi 55 
lay pure ſolid Ores: for when theſe are diſperſed ha 
bote and there, in fmall "Quantities, among large Will 101 
Maſſes of Stones and Earths, Fong o be «ib ey 
 tingailhed by their Weight” tid! zucdt no! in 
LO, on abi 21 te CR i. 1 Ile 1255 +... tr, 
sev, anti On. 181 ba 

2599 3 2811.4 25 1 | 
7 10:32, As Von is mixt with all PERF is spielen re 
moſt every where, perfectly known; and err ger ti 
-3rfelb eafily; wherever it lies hidden, it TT to be tb 
placed here at the Head of the reſ. E 
3 4 Pure native Iron, if there is any te: be founl m 
in the mineral Kingdom, is indeed of the utmaſt Wt e 
Starcity. They take for Iron of this Kind, ſmall Ml e 
oRobdral Stones, as likewiſe Cubes that are alone, I 
vr groun together among themſelves many differen Wl - 
Mays, having a Form like that of Pyrites of the 0 
marchaſite Kind (5 316), having ſometimes Fibres like N t 
WdDod ; of a yellow, ruſty, brown, datk Colour, WI t 
very rich in Iron indeed, but yet having, under th: WF 7 
Hammer, neither the Ductiſiey of common Iron, « 
nor the Hardneſs of Steel: For which Reaſon, they : 
are to be reputed rather Ores very rich 1 in ns al 


piite native Iron. 

1917] $442 But the o common Abbes ao cet 

Forms being altogether irregular; moſt common 

vf a ruſty Colour, having but a middling fpecitic WF | 
Gravity among Ores. It: is eaſy to extract OE" Irn, 
out of it. Its Brittleneſs, Hardneſs, and Weight, 2 
5 Nen 1 ſometimes wy and tho red Co- 
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349. There is alſd un Orr, which ib, very ponde- 


. ;bus, and of a red bluiſn Coloit when brach, and 


which-reſiſts the Hammer by its Hardneſss It is very. 


nich in the beſt kind of Iron, and cummonly pields in 
ke firſt Fuſion; frum ſtæty to cighty Pounds weightof | 
| Iron, 4nthe-Center, or an hundred Wie eight. 12 5 000 


346. There is a ſingular Species of lem Dre, which 


bas the Figure of Spaad ($30, 1) itisof a pale eli 

I lowiſh-Colour, though not uncommonly grey, and 
even ſometimes of a half tranſparent White; it tei 
in the Fuſion about thirty hundredth Parts of the beſt 
lion, though the outward Sight of! ix affords no pro- 
| bable Sign 01 it whatever. 


47. The 3 Pyrites (5 316. ) has indeed been 
1lned to the ſulphureous Minerals; but the Propor- 


tions of Iron a Sulphur bein ſo inconſtant In it, 


that it is fometimes the latter, ſometimes the former 


which predominates in it, it may alſo pe el 


numbered among Ores: though, it is hardly ever 
expoſed to the Fire, to have Iron fetched out ks, it, be- 


Met. there aan ee more abundant i 10 this kind of 
etal. wS: Thy 530100 
348. M5 compare the F hitherto | 
"opts \ Ne eſeriben. with the Ores of other Me- 


ls, they are indeed refractory: but thoſe which are 
to berallzd the moſt fuſible (F 34.) among Iron Ores, 


are thoſe that contain but little Sulphur, or ſulphure- 
dus Acid in them; which is betrayed by the Stuel! 
that ſtrikes the Noſtiils,: Wen cheſe Ores are made 
. red hot! 11 U "17 94 | 
349. The Hematites (called in \ German Wlutftein, 
Palo and in Engliſn Blood one), & A more 


refractory Nature in the Fire. As it is S bor und 


arched in part, and partly angular and rectilineal, 


conſiſting of Planes directed towards one Poiut, on 


this Account it looks like an irtegular Pyramid: 


which wilh appeat much more, ſa, you break it. 


The Outſide of it is pretty well poliſhed, when the 
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6 D ern mind zobut, oe com 
poſecbhof copyergent Striꝶ like chę Amiantn,.. If you 
3 88 it in a tranſverſe Dizequonito at, Sis, th 
tka; the breaking of Steel; that is not tempered very 
rd, It is of 4 dark. 1 le eavy and 
hard. Moreoyer, it is almoſt the Ton- On, 
end mixt with à very ſmall n f Arſenick 5, 
But it is rendered, e e ſs Þy, a kind of Earth not 
tobe affected by Fire, which, may happen to be con. 
Sealed in ir. On this Account, t the. ans Ge of 
deen n idle, and very difficult to 
dexed. m- leable, requires the greateſt * e 
| milted., > IAN; AA YL 
23160, Smiris.(in, German eachmergel, in *Eoglil 
Emery, and in Dutch Amarill,) is the hardeſt of al 
tha Iron: Ores that are known; it is a little leſs x pon- 
derons than the Blogd-Rone,. very, refractory, of 7 
brown. Colour, and. really contains Iron; though the 
extradting of it is not worth the Char es; Where. 


fore. Workmen pound. it only, and uſe it to poliſh 
Steel vit is likewiſe employed to cut Glaſs, and poliſh 
gertain Jewels. 
35. Magnefa (in German Brunſtetn, in Engli 
Manganeſe) is here and there nicely; ſtriated wich 
convergent Strig: it has no certain Fi igure, and 1 is of 
a greyiſh black Colour, It is frequently met with in 
Iren: Mines; and itſelf contains Iron ; but the ex. 
tracting of the Iron out of it, by Fire, never anſwers 
the Obarges, it being rapacious, and yielding no 

other but friable Metal. It is of greater Uſe among 
thoſe that make cryſtal-Glaſles, to take away their 
green or blue Colour, and to. abate their $09. great 
[Tranſparency - 


362, There is a a kind: of Ore og unlike the fore 


going ($351), er. is of a dark Bley. Colour, f ſhin- 
ing ftriated, and allo containing, Ed but rapes 


* Some Sorts of Hæmatites are fo very EY in Iron, a as to bee ca· 


- pabl of taking ſo fine a 78 as to look like burniſhed at par 


ticul arly kind called ig! 1 Wal, eite 
b al ; 50 83 210 8 10 145 | *Þ* ts 'Y * us, 


228 £m „ — 2 — — ot 
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This Oker 
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TTY TOTO for. which Reaſon" Metallurg. , 
extract Tron —.— of 105 lt 78 en In Germaty | 


gr iſenmati, Eitenglümmer 


357, There Iv aſs, Put eſpecially"; in Tin:Mines, 
Mace f ſtriated Orc, made of F ilaments of an "mg 
100 PERS and dark coldured, which, when- 
„appears . of 4 dark red Colour: it 
th: oderous enough, and ikewife contains Iron: bk 
it is at the fame 1 ime very arſehical 3 0 Which Ae- 
count it is always re efted by Metallurgiſts, as being 


yery prejudicial.” The Germans call it Woolfram: 1 
Scholion. The Fron - Ores hitherto (& 3 425g.) nun- 


tioned, As well as all the other Minerals, are catled by 


Feen Names," which often fegnify but" one andthe 
1 — and as theſe Names vary in all Places, it is im- 
poſhble, and would even be ſuperfluous, bere to mention 


them all : Eſpecially,” becauſe many ' of be ſaid Names 


are derived from d a Compariſon V ery often 4 feBive, of Fi. : 5 
gures obſerved hardly once or twice, and of courſe very © 
lutle eſſential. 7. herefore you will ſee Pepper, "Beans, | 


Peas, Confettions of Coriander, Cinnamon, Tron, &. 


reckoned N ron. Or 65, 9 Author eee of 91 "mg 


Matters. tae 


354. We mal allo daſs re the Oker orf Tod, | 


which ſeems to have its Origin from comminuted 


lron-Ore, and eſpecially from the yellow Pyrites de- 


ſtroyed. It looks like a kind of fattiſn Earth, it has 


the Colour of Ruſt; which nevertheleſs is rendered 
ſometimes yellow, ſometimes darker, by a Mixture 


of other Earths; this occaſions a Variety, in the 


Weight of this Oker. It is found both in dry and 
mi Places; it farms here and there whole Veins 
and Errata, and is likewiſe found, though impure, in 
almoſt every Place, as in Marls, Clays, and Boles. 

71. ſo very rich of Tron in ſeveral Parts, 


that it anſwers ec the Charges of extraQting, as 
the beſt Iron-Ore. 


355. Red-Lead, or red-Chalk, deni to be PE 


cended from this. Lind. ($ 354.) of Oker, and to, have 


been hardened by a Mixture of Bolc and Cy. t is 
0 
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255 


Pas are purely of Tron, 10 a 5 


10 


5 ally thiofe of Sweden and Norway d, an Ore cal 
dhe « Ma 


to be keen 1 in the Muſeu of the Royal Poctety. 


rediith rer e Velebt, tn 
that it tna) be AY 5 0 1 ae With 
2 Knife; it bas 4 oy Feeling when expoſed to z 


t Fire, it 15 afſuwes 2 Garker 
A Hhirfing Mu it contains 9 5 lron in nl. 
mig 67 It Has been obſerved, that PETIT Sand is 
of 3 blackifh Die, it Bas Iron or Le It. But it 
great 5 . that it been A PAP 

1 

27. We might very well ra 
Fewos Minerals; j küche as gh Kae rc) 


andthe Stones uſed for the makſh 1 5 Ink: To they 
a 


— 


conſiſt in great 
att of Iron corroded by Cl d of Sul Iphur. We 
nlpht alfo place here he 5 Calawinaris, and many 
otfier Minerals; but as the ſeveral Metals drawn out 


& them, reqbite each a ſpecial Management, we 


| 35 ear of them more at large hereafter. 64H 
358. The Mineral called Flas ferri, or Bloſſoms of 


1556 a Germination Ike that of Corol. It is called 
Ferri Flos, becaufe it has now and then been found 
about a calcareous Ironr Ore: Nor does it ſeem to de: 
is Name, upon any other Account. 
There is found, in feveral Iron-Mines, ch 


net or Load. ſtone: which is a black ponderous 
Stone, Rae very hard, when pure. It is often inter: 
mixt with Flints and Spaad, in which Caſe it is leſ 
good. You may fee the wonderful Properties of this 


Stone, mentioned in the Writings, of Natyraliſts, 
* we ſhall Here chiefly treat of chat of its Qualities, 
- 75 5 which we may find out the occult Pre! 5 he: Iron, 


he Load-ſtobe attracts Iron at a great Diſtance, and 
holds it ſtrongly to itſelf, unleſsan exceſſive Weight, 


br ſome other Obſtacles hinder the Effect; nor is 


chere any Of other ris but 1 $3. Is race! in 


3 10 211212 


* Andi jnmany Ta of egi, es frail Specimens are 


this 


x1 nothing but a Stalactites ($ 30, 3 ), reſem. 


ed f 


r 2. o>O03 5: 


a 
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| Ass av IAG cr 

his Manner by the geren 

| by a Multit 'of 5 5 Cents ate 
y Bo y c ee ry ES ” I 


ro TT. . Sb At. ft 


ig 1 71 Ty 
Br 


ver to it, and either den ay 
HY or s greater S EE With 4 Im | 
Quantity | of Tallow ;. and mak e it, red | hot f for, abou 
an Hour in 4 firong Fire. Wben it is grown, coll 
1＋ you extend it upon a ſmooth. Paper, b Ying t 
Leong - ſtone itfelf, or its armed Iron · Poles near to 
£ If there are any. Tron-Particles 3 in this Powder, 15 
Iii apply themſelves either to che Load. ſtone it 
u or to its armed Poles, and hang on it like B Bear 
e When - you ke this, wipe olf 92 adhering. == 
that 7 may fall alunder, and then put che 
again into the Powder, and. move it up and 
* donn. By the fame” Thing often repeated, you Wil] 
. laſt have taken away all che Iron, leaving only. x £ 
d Particles thai parrake not of Iron. = 
er 360. But chere are very few, Iron- Ores attracted | 
ic by the Load-ftone, before they have been made red 
e- | hot i in the foregoing ( 359- ) Manner, not excepting 
d even the Blood: 9.349) ), though ever ſo rich of 
us WF tron. Wrich' 1 1s the more wonderful,  becayſe Iron, Ny 
r- though adulterated with o 2180 etals, or Semi. meralz, 
and even mixt With Ar nick, 1s "not thereby 395 


us Wl dered alto etfier una t to be, attracted by. the 1 
s, ſtone, [25 1 0 13 only metallick Boa, oh at can 
es, kinder. this Sul ulpbur can hardly hinder ts 
n. becauſe the 1 0 tone Juſt mehtioned, red Cb. 0 L 
d Oker, and the he More fol} Iron-Ores, that are not of e 
it e id, fe bur WY little,” and tome of F q 


401 1 


die If yo ou Me ot Aw 777 at 1 Ahe Blade f a Knits j | i] 
74. other Nr Piece of Iron which hath been touched on A I} 
ones wHthave We anne Räte, Ihr not 0 Grongly. = _ 9 
DO. „ 2 {35 8 S. 1s 10 n n 1 Of 9 { | 

his ” 
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them nothing at all of their Weight, by being burnt 
in the Fire. Nor does it ſeem probable, that there 
is any Antimony hidden in all theſe Minerals. But 
what makes this Matter more obſcure is, that the 
Blood ſtone, red Chalk, and ſome other Iron- Ores, 
without adding any phlogiſtical; Matter to them, are 
rendered capable of yielding to the magnetick Vir. 
A tu by being only made red hot in a Veſſel well 
cloſed; While, on the contrary, tlie other Bodies, 
when made red hot, requite the Addition of a moe 
fHixt Phlogiſton, without which the Load. ſtone would 
have either no fron at all, or a much leſs Quantity 
pot it to attract. On this Account, there have been 
two Opinions eſpouſed by Authors. Some are of 
Opinion, that mineral Sulphur, and the Acids adher: 
ing to Iron, hinder it from being attracted by the 
Load-ſtone; and that conſequently they muſt either 
be diſſipated or changed, to reſtore to Iron its mag- 
netick Virtue; But it is repugnant to their being 
diſſipated, that ſome Ores made red hot in cloſe Ve- 
ſels, without any Addition, and loſing not the leaſt 
Fart of their Weight thereby, yet become capable of 
being attracted by the Load-ſtone; as it is repugnant 
to their being changed, that mineral Sulphur, and 
its. Acid, are never altered in cloſe Veſſels, by Fire 
alone, without any Addition; and that on the con- 
tray the ſulphureous Acid, with an Addition of a true 
P hlogiſton, regenerates the true mineral Sulphur, 


which neyertheleſs is ſuppoſed to reſiſt the Action of 
the Load-ſtone. No the Phlogiſton made red hot 
Wich Iron Ores, is very proper to reviye the Attracti 
bility: Nor can this he any way obtained, when the 
Uſtulation is made with pure alkaline Subſtances, 
that really change the Acid of Sulphur, The other 
Opinion, taken from the Deciſions. of the illuſtrious 
Me Stabl, is, that Iron is ingendered by a Phlo- 
giſton, mixt with a ferruginous Earth, by Means ol 
. Uulation : which will appear the more probable, i! 
p;ou attend to the following Conſiderstions. 1. The 
Otes and Earths which being made red hot without 
8 Oe e 
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Addition, are nat atrracted by the Doad- ſtone 
melt them either alohe withoùt adding amy 
5 nogiſtonoronly by Meansof an unphlogiſtieal F lux, 
E the ſtrongeſt Fire, wilbturn into /a metallick Glaſs, 
N den moe Regulus. 2. With this Glaſs, and by 
ans of a due Addition of Phlogiſton, you will pro- 
N — moſt perfect Iron in the Fire. g. Iron de- 
IRroyed by Acids, Fire, ot any other Means, or only 
turned ĩnto Ruſt, is not attracted by the Load- tone? 
and then when it ãs melted by a Wang Fire, without 
Ldding Phlogiſton to it, the ſame: Thing happens, - 
that was mentioned (Ne 1). Whence it is plain, that 
Wy an inflammable Oil, Iron is produced from what 
Pas no Iron. See (5 90.95). Nor is it a Contra - 
: dition: to this Opinion, that ſome Ores receiver 
magnetick Virtue, though made red hot without any 

1 wing added to them. For nothing hinders the Phlo- 
eiſton, which is neceſſary to conſtitute the metallic 
Nature, from being already preſent in the Ore, 
though it be not as much united with the fine Part 
that conſtitutes the Iron, as is required to give it its 
metallicx Form: ſo that it is neceſſary previouſly. 
to unite it thereto by the Action of a eng F. Fes. | 
i is 1 4 requilite in all Reductions. 


"Of Corrxx, and its. Oxes.. W 
67 Native Copper, that is, Copper i in i MAE 


ur, luck Form, is fornd much more frequently and more 
. perfect than Iron. However, it is yet ſomewhat” 


Wicks malleable" thin Copper well forged. 
362 It muſt be obſerved of Copper-Ores 1 in gene- 
| 115 that none of them diſtinguiſhes ſrlelf by any eer- 
uin Figure; but! that they are almoſt all of them 
Irregular. © But the fineſt Colours of any Kind; red 
ſand the diaphandus Colours excepted, moſt commonly 
betray the Preſence of Copper, when they are to be 
ſeen in any Ore," For this Reaſon, there is hardly 
any Copper. Ore, that is not mixt with Iron in greater 
maps than the Ores of other Metals commonly 
Nevertheleſs; chere is a n leſs — of 
| it 


WW 


L in othem. But we teckeg 
Jean is them, 6 be natural 
| mare ke cm ec. 8 inne 


ret). This 1 q lou, 
like that of a Pieve l Steel tnt has touched a rel 
hot Jod. - Belades; this: Golour ig ohm inter, 
and there dy Spats and grey Ne, * 
y ponde roh H a middic Hardacfs. 


bonds Pound. kr qu aro contains from 400 


— Pound Weight of Copper. i avis =: 
54. The azure Copper-Ore, is of a moſt beautifd 
bie Colout;- it i ſoft, not very, heavy, broker, 
ſumingilike blue Glaſs 3 of all the Copper.Ore it k 
the tmoſt fre from Iron, Arſenict, und 4 Sulpbur, 
_thoughvitiexbalts a little of the latter in the Uttuly 
tion: Wherefore; a ort Auantit) at axorilent Cop, 
ym gy es 7 — * 7 
44965, green Copper in lake green Orytal 
firs wearer ſtristed: it: looks: almoft-like a Gn 
co 2 _— —— this Orc has the Pro 
366. The light, duſty, blew F 
Montanum, in Gætman Mergbiau, and. the green one 
viride montanum, leſs properly Cold. ſalder in German 
BVoerg⸗grun, being alſo called by che Name of 
Copper. Qters, yield a great Deal of * 7 
ö N are pute, Which appears from the Colon 
and Weigbt of them. But the lighter ones are mix 
with unmetallick Earths: thoſe that are yellow cm 
tain Iron-Oker: on Which Acces 
difficult to be melted, and yield leſs Copper, [ 
inferior Goodneſs, This ui a and the gree! 
are carried here and there by Waters, and 
; themſelves to rhe Outlide of J Af 14 1 
367. Tbe white Copper Ore, in German eis. tt 
bas been hitherio found only in obe fingle Mine o 
Some of this Copper Ore y minates like the Bloſſoms of [19 
389), looks like white Coral tinged of a bluith green Colou!, 
and may as properly be called Flores Cupri, or Blofloms of Copper 


Mt 110; 


<2 = * 338 5 | N 


8 8223 


Ng, Caen {omewhat yellowiſh, but 
| nguiſhed-from: ity ———— 


by N gierte Wei ng: — — 
which is —— Perecived; when you compare 
gether the native Specimen of phe: DT 
cerned; * 0 £1 4 IF n. $65.4 
368. There is alſo #:Dop 


pen. Oe, called by fare 


aboye deſcribed (5 363), except in the 


Qagtity of 
Iron it contains: on hich — it is harder 


greater Diffievky than the foreg oing ones, and is ne- 
vertheleſs very rich in C 
ranke in the fame Claſs, that Kind of dark ted Ore which 


diſcerned by the bare Sight, from an E 
en ſame Colour. Halo eee Bf 1 . 
369. The merely p hube eus C is 


both-wirhia and without; if you break it, the;lafide 
bas kind of -granulated-Surfacey it is really; beat 
imo Powder, and: contains Sulphur and Copper in 
many different Proportions, hence its 
| Weight varies likewiſe very much. But if it is very 
-opper, and at the fame Time mixt with any 
of;Arſenick, its Gold- Colour becomes pe- 


ppl imoocher, neater, ang. more even. In this Caſe, it is 
nl. called wad ; 


off it, and chus diſplay a. e, theſe, Colours ſeem 


lou WF not to penetrate through-the whole Subſtance. of it. 


"x" * * the Coppe Saas mixt with a conſi- 
ſrt  , derabla 
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Vitreat, and poſſib er very different ſtem that 


than 
the former, and of a darker: Colour: it melts. with : 


opper./ We muſt likewiſe 
is almoſt of A Liver - Colour, and which is not-eaftly 


-opper-4 
Gold Colour, with a light ——— | 
ſpecificl | 


and. when you break it, the Surfaces: are 


Nlantz. Very often, it is of 
t Green and Blue, both at the Outſide. 
jc 0 and 2 the e Chinks: Nevertheleſs, if you break 


—̃ 


U 

1 
1 

1 

| 

if 
I 
3 


— — — — 
— —— — 


* altogether deſtitute of Copf 
Yellowneſs Tpirading through the vndle Subſtane 
of eren { 


= 7 MR 7 of 
derable Quantity of Arſenick, they then look pale, 
like the {ulpttureous Copper (8 (§ 316.) Pyrites; and 


even are whiterthan-rhis, according as the Quantity 
of the Arſenick is greater/ Nevertheleſs, they, ever 


in this Caſe, are diſtinguiſhed from the Iron-Pyrite, 


becauſe they are more pbnderous; and give not 
Sparkles ſo eaſily, if even they give any, when ſtruck 
With a Stef: which every Iron- P yr ($3169323, 


and Any bid Iren-Ore Will do. 4 
. The Reaſons why the Copp-r-Orcs Show 


mentioned (5 363-369 are rendered” reffattory, 
and even entirely un fuſible, are explained (8.336). 


371. The yellow falphureous Iron- Pyrites (52160 


| belohgs IiKewife to this Claſs, though improper 


For it often contains in it a Quantity of Copper, 
not to be deſpiſed, but it is looked upon as 1mProper 
to Copper, and as very refractory, on account of its 
great Quantity of Iron. In the mean Time you find 


out whether it contains Cupper; 1. From its not be. 


ing of a globular Figure: for it is evident from the 
Obſervations of Henctel, that globular Pyrites ar 
per. 2. From its unuſual 


to e 17 11 Aenne 


Corolli F. rom ROY above. ment 0 


9 5 269, 371) 


"Particulars, we may eafily deduce ſome Rules, where 
by we ſhall be able poſitively to affirm, that a Pyrite 
contains Copper in it. For Inſtance, let this be 
Rule: The gold greeniſ Colvur of a Pyrites is a Sign 


of ils containing a great Quantity of Copper: which i 


confirmed by Experience. But you cannet by ar 
Means invert this Rule thus: F Pyritss contains 


great Quuntityof C pper, it is Vn gold greeniſh, Colour 


becauſe when Arſenick is mixt with' a Pyrites, ever 
one that is very rich of Copper, it makes it'entire) 
look pale (5 N The fame may be ſaid of ever) 
ſuch ah 


The Ore which bas deen mentioned (5 325 


. the Title of Kupfer-nitkel, when we treated o 
| Arſenick and arſenical Minerals, may have a Place 


2 | | here, 
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e here; but only as being improper," It contains a 
d Quantity of Copper not inconſidetable, but it is 
tr neglected, beeauſe the Cobalt, wherewith it is incum- 
en berech renders it almoſt untracable:' In the mean 
ee Time you are to obferve, that what renders Ores 
ot incractable; is not the Arſenick itſelf, but a kind of 
> Fach, which is always united to che proper Minerals 
„of Arſenick, eſpeciaſly to Cobalt (5 32;j), whichcrefiſts 
| Fuſion very much, and by Means of the Arſenick that 
de. ss fixt in it, adheres wick great eee i» N 
1 i W Es are Tron. bh 200 9 


— 8 9 — i mnt 23, 

r — - 
a 2 * - 
FFC — 


o 
rt IE ET 


bog. : 

0 of Lua and its Ore. ad ine 5 | 
ly, W 11 ee N | 5 1 
e * There are very Fes ee Ae eh | 
per N exiſting naturally pure and malleable, Oe OIDEp 7, 
itz Metals „„ 1 ago t rrfry tie | 
ind 373 /Gulenateſellata; or the Cubic Wide k 88 Ore, | 
be- len Berman, Bley-glantz, is an Ore very rich of J 


Lead, front: of a Quantity of ſmall equilateral 


— 


Cubes, or of oblong Parallelopipeds. But theſe Cubes i 
are, as it were, compoſed of very thin, well poliſned 1 
Lamina's, that ſhine very bright, and are of a black- f 
im blue Colour. However, this Ore is very ponde- — 
rous, ſoft, and brittle; it is more fuſible than a great q 
many other Ores, though it requires a much greater 1 
Fire to be melted, chan Lead itſelf: the Cauſe f 1 
which is the Abundance of Sulphur, that lies hidden 
in the Liead-Ore, and conſtitutes almoſt one quai ter — ol 
Part of it! Ina Fuſion well managed, one bhundret 1 
Pounds weight of pure and folid Lead- Ore, will yield _ 
from 635 to 90 Pounds weight of Lead. 1 
274: If the Lead! Ore" (F 373.) conſiſts 55 ſmall, 2 
thin, | oblong Cubes; when 4 it appears finely = 
ſtriated; and is rapped in ns ar el = 
Bley: gantz. NING 30.2 905 3 


* Se pres native ables blen heed found at this Day : | 1 
in in Nexp England, What is commonly taken for native Lead, is really = 
| 97 very as mBlleab/e Silver-Ore of a lead- Colour. See 1 


W BY | So 


: Being 
4 darker Back Dye. 


*Earth : 
The Jams Author mention in le ſame Place unot bor 1tui 
Ore, reſembling iu vubite ſaudy Stone. Tpers are ali 
ol ſandy "Rocks, now and then very rich: of Read; but 
5 516 Bring well exatimed, bon ain an Ore not in the 
Teaft different from tha, Heer ibed (& 374 The Rick 


143  THAA wr of 4. 
* Shen 1 7 Vis "till abe "ſte i. a 


cy 373.) in ibe Leal: Ore ß or was ever any other ti. 


gure obſerved in it, except fd us hal bon given it by 


Tolle erde t Power or Reſftance; Jer, dm in ibi 
Caſe, it bar always the ſume Horn <oitbin. - But Liad 


Ores ate called Uiffetent "Nanits, aceording lo the og. 


| Tics either y 7g. ar or irregular Application” of the Cuts 


10 each other, Lear to their Magnitude, and this 


| Brig hineſs ! ebereon depending, and to their Surfaces, Whe. 


ther "ſmooth or rough and grunululed. There is 40%. 
Difference obſerved in tbem, as/totheir\'Colour ; ſon 
of a lighter and more + bright wer rk "we Wenn 6 


Scholion. II. Lazarus: Ercker, pag; 160. mention. 


E red lind v F Tead Ore, Which ht ſays is ponurrous and 
_ Gke red Cl 
_ which appeared to me to be Leud. Ore, and bas been falſth 


y. But found Me, bir rad Mina, 


miſtaken for Cinnabur, was wot bing more than the L col. 
Ore, baving berꝭ an there larger Cubes, eaſ to be ii 


1 Ainguiſped by the Eye ivithuur any Help; and an infinitt 


Number of very minute Ones ub, to be ſcen without 
' Micro Zope, and tying hidden in & red maryly' Kind f 
o that it does not tonſtitute a parliculur Spec. 


indeed, which is moſt commony ſoft; and on this Account 
255 not deſerve to be called Rock; bears a trug Bead. bye 
tohichᷣ is irregular on the Outflde;-Iooks. globular, and i 


6 filled throughout #he Cubſtange” Muube Roch with ual 
Maſſes oft very; var icus Sizes; „ 


not verynbrigbt: / 
\that when the Rock: is broke Wibpro appears the, perfil 
Species ("373% of Lead: Oe. ti Abundante:af thyſe a 
digged out of the Mines at Breybach. 
375. The Stones that are of a lighter ne che 
cially the Flints and their like (29, 4), when they 
are dt with aſh or black Colour, or only marked 


: here and there with Veins and Spots of the like Dy: 


thereh 


- - 
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thereby ſhew that they contain. either Iron or Lead 


in hem. They, in the firſt Caſe, are called by the. 


Germans Eiſen-Schweittig; and in the ſecond Caſe 
Blev⸗Schwe ig. Bat they, by the Word Bley⸗ 
chweillig⸗ underſtand i In a ſpecial Manner, ſul- 
phureous? arſenical Lead-Ore, which on this Account 


18 rapacious, of a yellow Colour, intermixt with aſh- 


coloured or blackiſh Spots, and dome chat factiſh to 
the Touch. 
376. The green Lead-Ore, i is very rare, of a yel- 


lowiſh: green Colour very. much varied, and half 


tranſparent. It varies its Figure, though it moſt 


commonly has that of Spaad, ſhutting in Form of 
Nitre, but leſs regular. It is likewiſe ponderous, not 


hard, and at the. ſame Time very rapacious, . Ne- 


vertheleſs, one hundred Pound weight of it yields 8 


ſtom 70 to 80 Pound weight of Lead. The white 


and aſn- coloured Lead - Ore are locked. upon as being 


like this, and are every bit as rare. 
37% The Lead - Ores hitherto ($ 3739 76. men- 


fiontdy are never rendered refractory by a Mixture 


| of Iton-Ore, or of Scans Lon eee ($ 316), 


as are the other Ores:($.236) : for unleſs the Ore that 
contains Iron, be naturally aſſociated tothe Lead-Ores, 
the major Part of Aſſayers, in order to roaſt them 
with greater Eaſe and Benefit, commonly uſe an ad- 
dition of Iron, or of its fuſible Scoria's that are ſtill 


| reducible. Of this, more at large, when we are up- 
on the Operations. However, the white arſenical 
| Ported (F323), if it is ever thought worthy to be 
claſſed among Ores, ought i in this Caſe to be except- 
ied, partly on account of its Rapaciouſneſs, and partly 
| on accdunt of the. refractory Quality (S 325.) of the 


of it icke has New blown le 
TOto- . 17 & T I x. ad PR Ore. 


378. That Tin Leak naturally i in a true metal- 
kek Form is very uncertain, or at leaſt, it has been 
1.3 eee 


abundant terreſtrial Caput Mortuum, that remains 


15809 TJbe AN of- 
ſeen very Snom, Nevertheleſs, Mattboune. Jays, 
that the Thing has happened ſometimes... | 

379. The moſt rich Vin-Ore is of a black or dark 

Colour ef a polyhedral, but: altogether irregular 
Figure; having its Surface very gloffy. This ſur. 
paſſes almoſt all the Ores of the other Metals, in its 

| ſpecifick Gravity +: which ſeems to be the more won. 
derful, betcauſe Tin is the lighteſt of all Metals. But 
as Arſenick is exhaled almoſt pure out of this Tin-Ore | 
in the roaſting, and as the Part of it that remains af. 
ter the roaſting (if you conſider how much of the Tin 
is deſtroyed during the whole Time of the Reduction) 
is to be reekoned purely metallick; it is eaſy enough 
do gueſs at he Cauſe of this Gravity. As for the rel 
it is of a middle Hardneſs, and, with regard to the 

_ Tin nſelf, is very refractory: for: it ſuſtains a quick 
Fire, without either melting or growing clammy; 
and if you expoſe it to a ſudden Heat, it neither 

burſts violently nor erackles, except when an Ex. 
periment is made upon large Lumps, among which 
other Ores, or ſome Stones, eſpecially of the Quartz: 

Kind are intermixed. This Ore is called in 2 German 
alnn-Graupen,. in Engliſh Tin-Grains,.. 

380. The moſt common Tin-Ore, chlled in 1 German 
Zwitter, is of a dark yellowiſn ruſty Colour: fo 
that on this Account it cannot, by the bare Sight, 
be eaſily diſtinguiſhed from the Iron-Ore; eſpecially 

as it contains elf Iron. The Figure of it is irregu- 
lar, and agrees in every Reſpect with that of the 
| foregoing (4 379); for which Reaſon it ſeems to be 
another of the ſame Kind, and to differ fan! it on! 
by its Degree of Purity. 
in We may, after having enplalned (5 379. Joke 
. heppens to the Tin-Ore in the Fire, find out by an 

Experiment made ex tempore in the following Man- 
ner, whether there is any Quantity of this Ore con- 
rained in any Lump offered for. Frial, and about 


+ Wäg as ede to 2 a e pride“ Gravitf 
thap a Piece of Tin of the ſame Hire melted from it, 


What 


Metal. 


r 151; 


what Part of it. lies hidden therein. Pound the Lump | 
into a Powder not very fine, and waſh, off from it 


with Water the light terreſtrial Filth that is in it. 


Then upon a flat, not over broad Shovel, made quite 
white hot, and haviog not a high Border, ſptinkle 


your Ore, after having pounded, waſhed, and dried 


it, and divide it in ſuch Manner, that it may not be 
heaped up. in any Place, but quite ſpread: This muſt 


be dona, that all the ſprinkled ſmall Parcels. of the 


| Ore may grow red hot quick enough, and that he 


ſmall Stones which may: happen to be under or in- 


termixed with them, may not, in their flying aſun- 
der, carry a conſiderable. 


Quantity of the Ore away 
with them. Thus the {mall Stones will be diſſipated 
with a gentle Noiſe, as alſo. the heavy intermixed 
Ores. of other Metals that are leſs well waſhed; be- 
cauſe there is hardly any of thele,, that can bear. a4 


ſudden Heat: There will remain the Pin- Ore, be- 


come of a reddiſh Colour, and covered wich a kind of 
of grey arſenical Flowers. ce brit 0 
382. The Garnate is reckoned. 2 among precious 


Stones s its of an unſettled Figure, though: moſticoms 


monly dodecatdral +, regular enough, not rare, half 


tranſparent, and having its Name from the Flowers 
of Pomegtanates of which it has the Colour. 
now and then contains Tin; ſo that on this Wee 

it deſerves to be reckoned among the ' Ores of this 
Nevertheleſs, all kinds af! Garnates ought. 


This 


nat to be referred to this Clas. For they: ſcll, under 


che ſame Name, ; Stones. that have indeed the lame 
Colour, but are more tranſparent, vitreſcent and ate 


rather of the Nature ($ 29, 4.) of Flints. 


383. The Tin-Ores mentioned (379, 380.) which | 


are rendered refractory by the Stones and Earths 


mixt wich them, may amopg.the other, Ores be very 
well improved by waſhing, and roaſting, on account 
| of their conſiderable, Weight, and Conſtancy in a 


middle ORs But hoy. can never be total) ſreed 


>: Or compoſe? of wore Sides, 


L 4 --- wor 
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1 53 1 =P 2 e RT of > 28 A 
brom he Arbn Ork, eſpeciahy that kind of i 


rapacious 
Iron-Ore, that was mentioned (53 5305 Which; is very 
oſten interſnixed with TincOre. For this Refiſon, the 
Tin melted but /f theſe Ores, is leſs perfect and true 
than that yielded by a pure Ore! For Iron mint 
With Pin, turns into a hard untractable (& 59.) Regu. 
us, dat gan, never be ſeparated with any Benefit. 
Thb Copper Or, likewiſe, is ſometimes found mixt 
Wich Tim Oress under the Form of Oker, or of Pyrites: 
it rengerscthe Tin extremely brittle, when it melts 
togerher wirh it in any conſiderable Quantity: But 
tis Ore is more eaſy to be fetched out by - waſhing 
and roaſting, than the Iron-Ormee. 


l Croll. From hat has heen juſt (5 38g.) ſaid, you 
may ealily gueſs, What kind of Tin aby Ore wil 
preduce and Why Engliſn Tin is the beſt of al. 
For its Ore is, of all Tin-Ores, chat which is leſs de- 


filed With Iron. 
r .aofdfgtt 25cm 
bus cyl Of Stuveny and its Ore. 
21180 71. % 1b f 10 21 1 S banal af 
384% Fure ductile Silver, not defiled by Sulphur 
or Arſenick, is found naturally and much more fre 
quently han the foregoing Metals, in ſmall Maſſes 
of many different Figures, eſpecially under the Form 
of Filaments and Scales, in many various Stones, and 
Farths, and in ſeveral Kinds of Sand, that are even 
expoſed on the Surface of the Earth *. I. eine, 
385, The vitrean Sil ver⸗Ore, is of an Irregular and 
- altogether: unſettled Figure. It is very ponderous, 
eaſy to be flatted withahe Hammer, and to be cleft 
not nuch harder than Lead, and much of the ſame 
Colours it meits prefently,. and ſoon grows red 
bet. It conſiſts of Sulphur and of pure Silver: {: 
which the Regeneration of it (S 140.) and the Che: th 
, 
= The moſt beamiful iq in tbin Plates with various Furrows 0 
theme {0 23 39, make; the Plates reſemble real woven Silver. Lac. WW = 
4 Thistsoficnmillaken far native Lead, See che Note to (/ an 


mic 


[7 


1111789 


- 


area Anal ds ew It; Conrzihs abb re thiee duir- 
5 ter Parts of Silver. 2% Sonor eb W t „-g 
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86. Thie Rörny Silver-Ore is half tranſparent; It 


Jof a deeper on lighter yellow or brown Colour ac- 
@ cording us it cönſiſts of larger or ſmaller Lumpgfit 
onde; but when examined eloſely within, it ap- 


pears to conſiſt of vety thin Plates. Nor is it very 


Y beadtgess, por hard, bur ealy o be grovad: When 
brought ſuddenly' to the Fire, it crackles, burſts at a 
great Diſtance,) as moſt Ores do, and in this Caſe 
erhales a ſulphureous Smell, and ſometimes burns 
igbtly, and finally caſts forth ſomething atſenical, 


but in a very fmall Quantity. On this Account, it 


387. The red Silver-Ore, is of a ſearlet Coſour. 


| ſometimes lighter, ſometimes deeper *; in the firſt 
| Caſe, it is tranſparent like the arſenical Ruby; and 
in the ſecond Caſe, it is of a deeper Dye. Ir varies 


its Figure, though it is often of the cryſtalline priſ- 


| matical Form; it is heavier than the foregoing 
6386.) horny Silver-Ore; but it burfts; When 
brought near a Candle, or a mild Fire, and the re- 
maining Part of it melts immediately, before it grows 
| red hot; and then it emits the difagreeable Smell of 
Arſenick, together with a thick viſible Smok It 


has ſomerhing ſulphureous in it, which is evidenced 


| by its burning violently and by the Smell of the 
| nitrous Acid; which riſes from it when you ſprinkle 


upon it Nitre put in Fuſion, and made red hot: 


which Phænomena are the Effects neither of che Ar- 


ſenick, nor of the Silver; ſo that the ſcarlet Coſour of 
this Ore feems'to proceed from this Cauſe? ( 48.) 
You may ſametimes extract with the Load ſtone 


id 27 ohpssd om 59 


Auch relembling a Garnate, and hath by its outward, Appear- 
ance been miſtaken for tranſparent Cinnabar. See the Note ($ 402.) 


(8359. 


uo 


* } 
41 


ſeems to differ from the foregoing (8,38 5), at leaſt 
with regard to the Quantity of Sulphur. För it 
hardly contains two thirds of Silver in it. 
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Ores, aun they moſt commonly contain Silver, 
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(8.359; ) out of FR Caput Mertuum of this Ore, Goin 
Iron remaining after the Sublimation made in cloj 


Veſſels; though you uſe the choiceſt Bits of the Or 


for this Experiment. However, it has in it the ſame 


Quantity of Silver, as the Dorey. Ore r nent 


oned (5 386.) 


388. The white Silver-Ore, & a light grey. Co. 


lour, of an irregular Figure, pretty ponderous, and 


very brittle, has at the ſame Time ſome Copper in 


it;; nay, it even contains moſt commonly more Cop. 
pet, than Silver: ſo that it differs from the white 


Copper-Ore (5 36 * ) only on account of the Quaatity 
of Silver it contains. It is heavier than the two fore. 


_ going (F 386, 387. ) yielding however leſs Silver than 
they. The Lead-Ore, eſpecially the granulated Ore 
($273), which is of a lighter Colour, 'is fold for it, 
See Henckel's Pyritol. Pag. 170, 196. 


2 45 75 We have not hitherto known any beſides 
theſe 


our (F 385388.) Silver-Ores, though many 
others are looked upon by ſome, as ſuch: However, 
the Thing being well examined, they either are im- 


proper to Silver, or prove to be compoled” of the al- 
ready mentioned proper Silver-Ores; that is, ſome- 


times of them all, and ſometimes ofonly ſorne of them, 


mixt together in many different Proportions. And 
this Mixture is ſometimes ſo very ſubtle, that it can 
hardly be perceived with a Microſcope. And in- 


deed among the Iron, Copper, Lead, and Tin. 


Ores, already explained (5 342382), you wil 


ſometimes find ſome, that will yield no inconſiderable 


Quantity of Silver; but as theſe contain more of the 
other Metals, they, on this Account, mult be called 
_ improper Silver-Ores, when they have any Silver in- 


termixed with their Subſtance (S 311.) or accidental 
Silver-Ores, when there is only lome Silver adhering 
to their Outſide (S 311.) 


390. The white and grey Copper-Ores 68 30% 


may be called improper Silver-Ores, as they are al- 
ways impregnated with Silver. But the other Copper- 
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ſo that there is ſometimes a great Quantity of Silver 
got out of them; nevertheleſs, cannot always be re- 
ferred to this Claſs, unleſs you have, in ſome Ipecial 
Cafe, found out dy Experiments, that they contain 
Silver in them: for we have not hitherto found out 
any certain Characteriſticks, and out ward Signs, from 
which we might decide, whether any Ores contain Sil- 
ver in them, or no. And if any ſuch Characters have 
been found out, they uſually are regarded only with 


Cautions, are often deceived in making an univer- 
ſal Application of ſuch external Signs. 


391. It is the fame with the Lead Ores: for the 
Brightneſs, hy referred to the Claſs of the Ores that 
Lead thereto. adhering, Some look upon them, and 


bica] Parts, which is generally thought to contain 


regard to the Silver. 


| Iron, Sc. becauſe Silver may be extracted out of the 
| Lump, in which this kind of Ore predominares, or 


and altogerher free within and without from any 
Mixture of Stones, that might perhaps conceal ſome 
dilver-Ores (§ 384—388). For unleſs you take 


ſuch an Ore for your Experiment, you will never be 


able to conclude with certainty, 1 from an y Silver fetched 


I 
— 4 . - . 
— — - , 
Tone ne £ reno — 
— — > 
= — 


relation to the Mine chat yields the ſaid determined 
Jores: ſo that People that do not uſe the neceſſary 8 


more nicely ſtriated, among theſe, the granulated | 
| Ores ($374), and thoſe that have a changeable 


| contain Silver: becauſe, there is ſometimes ſo much 
| Silver.in them, that it is of greater Price than the 


not without Foundation, as real Silver-Ores. But 
this Rule ſuffers a great many Exceptions; while, 
on the contrary, the Lead-Ore conſiſting of large cu- 


Silver, is of equal Value to that of the foregoing, with 


392. Finally, it is proper to en every one, 
not to be overhaſty in thinking, that there is gene- 
rally Silver contained in the Ores of Copper, Lead, 


out of the Metal that has been melted from it: pay, 
| before you make your Experiment, and determine 
any thing, you mult previouſly and with great Care 
chuſe an Ore, perfectly pure, looking homogeneous, | 


Out 
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out of i it, that it is fruitful in this Metal; as thin 
are very few Ores, that are not Tooietimes contigu- 
ous to Silver-Ores. Bur if ſuch a Concretion 1 
been made by minute Maſſas, you cannot ealily per- 
ceive Ar firſt Sight, whether it is proper to the Or, 
or only accidental. Hence the Rea on may be un. 
qderſtood, W by Regulus's precipitated ſeparately and 
at different Times, out of im ure Bits of Ore; when 


tried, do not yield at every Time the ſame Quantity 


_ of Silver, in proportion to that of the Meta] 
 thovgh no Errors ate committed in the Operation 
wich never happens, when the Ore is well beaten 


and n ee when, you "uſe: it 1 


purer: 58 7 
ge. The purè (& 354368 5 proper Ores of Sil. 

ver, either thole that ate incorporated with ſome pur 
Copper or Lead- Ortes, or thoſe that are only inter- 
mixed with them, are of themſelves fuſible. Now, 

what Ores are refractor and not fuſi ble may be un. 
derſtood from what Was ſaid before (F 334), as It 
holds equally true of all Kinds of Ores. But the Tin- 
Ore requires heie a particular Confideration : for, in 
the Fire, it is refractory neither alone, nor joined to 
other Ores: nay, Tin may be very eaſily mixt with 
Silver, but above all with Lead (S 41 and 57): How- 
ever, it ſometimes happens, that; as ſoon as you in- 
creaſe the Fire, ſo as that the Lead may grow red, 
the Tin ſeparates from it (S 41.) in form of Cal; 

Which Calx is altogether indiſſoluble by Lead, and 
with great Difculty diſſo ved by the Glatz of it, 
and takes away a great Quantity of the Silver, when 
this has been mixt before with Tin. But Silver is, by 
Lead, waſhed off with a” ſtrong Fire, from all he. 
terogeneous Metal, Gold excepted. *'Whence it is 
plain, that Silver and! its Ore, when Tin or its Ore 
is mixt to it, mult. be looked, eon 385 erat 
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remarkable, is hee from Sulphur and Arſenick 3 of 
all other Metals it is moſt frequentiy found natives 


das no certain diſtinctive Figure, and conſiſts only. 


of {mall irregular Maſſes. It will not be. proper 


bete to mention at leaſt its principal Matriw j. 


There 18 4. Flint, Or. .fwhnte Quarix 8 29 


IN. 470 in which Gold commonly lies hidden in very 


ſolid Tand large Maſſes, | It is concealed likewiſe, but 
more ſeldom, and in leſs. Tan, in that yellow and 


| blue kind of Stone, which ſome call the Lapis corneus. 
396.1 hat kind of blue Stone, which may be cleft, 
and, on Rector 
reus +, often moſt elegantly ſparkling with very ſmall 
ſpeckles of Gold: The Gold, W bels, is, leſs 

| ſolid in this Stone, than in the foregoing ones (& 95) 


its Colour, is called Lapis 1. 


397. There is hardly any Gravel in the Nature of 
dom xich enough in Gold to pay the Charges of ex- 


of Torrents and Rivers, or near them, eſpecially 
where the Canal makes many, 


richer in Gold than all the, reſt, . * 
398. This native Cold (8 394+). is very: dam 


bond: altogether pure, but is commonty mixed with 


dilyer: Nevertheleſs, that which, is, found in the 


Graveland Earths' mentioned (& 979, is rather more 
mixt with Silyer than that wh ch is ee into 
a fold ane 59555 396 Y 85 ” 


OED 


"4 Lap Tapi is V Dot. = op 7 31. ed TORN HL 0 „ 
Such Gold Bene be found in mall © er in Wine of 


ha Rivers of Scotland. Atthe Coronation of King Charts 1; fore 


Medals were made of this Gold, with this Legend round the Edge 


Ex aur, ur in Scotiaveperitur. One of which is to be ſeen in t at 


admirable Collection of Sir Hans Sloane Bart. Sc. and many of 
UgCountry People have Fe gathered enough to make Rings of. 


399. No 


04 Gold, whoſe Charadzriſlicks. are very (8; 6,1 


Things, that does not contains, Gold in it: as do 
elle ſeveral far ſlimy Zaribs: But they are, ſel- 


tracting it therefrom by waſbing and. Amalgamation. 
Butcher kind of Gravel which.is foodd.n.che Channels 
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No Ore; that I ud, W been hither 
WT in whith Gola conftiruted the greateſt me. 
i” Part; ſo that I cannot, mention any On 
655 311.) propet to' Gold. The ſame is teſtified by 
e Authors that are'n mot Heilful #3 in the Knowledg 

| 200 Till ef Minerals. There are indeed ſever] 
Otes (61d under that Title; but which, after a firs 
Exarnination, | are Ag pe not. to be ſu ch; z for in thok 
Places where Gola. is waſhed out Woh Gravel and 
Earths 9 397. J often, find Wh res in Grains, a 


H iſe the Garnares f mentioned 3 79—382.) In f 
125 eh "Caſt the fa pacious Iron- 0186 e in German wh 
na 15 Je Holcra uy whict | is eptmmonly en o e 
Ae, is elde wanting : it bas | fometimes det 
125 pened, that mary Peo le et by the re ſeo 
i lowih Colour | of ck les, leching as if ther Wil 2 
as Gold 1 N chend, have "miſtaken them for i ſon 
Golden Ores: Mean While, [ never Law any Boch the 
row rich by Means of them, c or any Gold melted BW . 
out of them. The fame thing is to be concluded of kn 
the Golden Marthiftes'; fo called. 'becau e they at Wi © 
nothing but ſulphureous Mar chaſites ay ($ 316.) dev: 
400, There are mo Ores improper | to Gold, bi It 
Silver Ores: For it is in theſe, alone, that Gold > pe: 
netrated with Sul; phur and Arlenick, has diveſted it 1050 

| metallic Forth, if Gold. is found } in other Or, . 
there is a much greater Quantity of Silver joined to 2 
it: So that they rather belong to the Clab of the Ji 
Silver Ores ; 3. AMPS \ which hey haye Already ben Be 
reckoned, At 
Croll. As Goldis mot conltast and ivcotrupuiblen 7 
the Fire ($ 6), its moſt ſubtle Particles are eaſily.dif 1 
tinguiſhed from Particles of che LEY 


the lame! Colour ($316): 


La. Esel. Aula Subterrarea, p. 55. Ceng. Laabe x. Jon . 

bo. bo 226 ht Bergwerk, p. 2 5+ 7* F. Henckel P yrito- . 
0 167, 22 7 Is a 

x * A Miners confound the Marche, 1 * Pyriter; ; and 

Paal call them 7 the common _ 1 Malick dee — 
oodward 5 1 F * 2 IC 


5 . 155 25 ot 
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For the farmer not only retain their Colour in the Fire, 


but, if they have been defiled, they even become. the 
more beautiful. Whereas the Colour of the latter 


face becomes duſty; nay, if there! is then any golden 


for it. 


51 * 4 „ 99 N 
s # 1141 s Y 2 


cury, moſt cam monly lies concealed in an aſh-cqlous- 
detected by the Slicd Eye, or by Means of Micro- 
in great Quantity eſpecially about Iaria f, ſo that 
the Matrix, may be gathered in ſmall Veſſels. 

known, called Cinnabar; of which you will find 


cary's Shop, under the Name of native Cinnabar * 
| It is of the fineſt ſcarlet Colour, and, when broke, ap- 


Quantity of the Mercury is commonly above fix 


Beauty of the 
Abundancg of itz As the Regeneration and Chemical 
| Analyſts of Cinnaba ſhew. Henee the Reaſon is 


f likewiſe evigent, why this Ore is Wb! very: yolunle::1 in 


\. | opparifon, of. ner Ores. > 


Jo | 2 3 , . 1 7 


Carniola. See Dr. Brown's Travels, Lond, 1685, Fol. p. 81. 
There is i London great Plenty of the fineſt native Cinpabar 
ud or Quickſilver Ore to be had, as e rted by the bal India 


dee Cenpan from Ching ; it is of a beautiful red or vermilion br, 


and Semi-tranſparent ; reſembling the red Silver-Ore ( (ſeethe N ote 


7 to 1387) but of a 2 Colour. 


ehanges entirely into a dark Red, and their ſhining Sur- 
Particles in 1 yy are _ the more e 


0% Muxconr, adm 28 159 
401. Nate id, Dpichfiloer, called Virgin Mere 
ed ſoft Stone, eaſy to be cleft: Ia which-it may be 
| ſcopes, under the Form of ſmall Drops. It is found 
ſometimes little Drops of it running rogether out of : 

402. There is but one ſingle Ore of Moby 
very good Specimens in every Druggiſt's or ! 
pears ſtriated with ſmall parallel Furrows : Beſides, it 
js very heavy and ſoft, and conſiſts: of mere Sulphur 
and Mercury ;/ in ſuch Manner however, that the 


| Times greater than that o he Selbbue, and that the 
:olour of the Cinnabar depends on the 


G laria i is a N in 5 Cen of Gitte and Pipi of 1 


40g. Mor- 


5A 


very dives. but it fe 10 be: 50 Jeſs-certain, thy 
Mercum and ĩts Ore offer mueh mote frequently tha 
we think, but are not — Brpvy us. (0 This will ap- 


oped Fire only; making wich them Seotification, 
9 anne 
neglact. ot perhaps are ignorant of choſe Operation 


ever think of Mer 2 except chen 
_ ar, the ſcarlet, 


dag] Saen Jong W N or. D ann 


5 ende «ſeveral Experiments © 
—_— but all cheſe 


guiſbeck if they ſhould offer t0 Us: And if they have 
been called by: 2 Name, the ſame is alſo common to 


4 many. 
to none but the Author himſelf. 2. The Particular 


neceſſary in the lang of ere have been 
a bey I nd . | 


| cane ſelectioribus, Theſ. II. 


1 N, ART 
403. Mercury, and its Ore, Cinnabar ($ 402.) 
more ſeldom found than any Mexal z. fo. that accorg. 
to the Calculations of Dr. Hoffman +, there b 
Times Morey Gold. got ener Fearout of the 
Mates, han Mercury, gt itt Orte. This indeed i 


— probable to n that wilbconſicer, that "Meth 
urgiſts try the Mineralsunknowncothem, in a ſtrong 


-that: M anage-$0-0loſe Veſſels 4 begauſe they bard 
Quigkſilver it 
ur. of 5 8 ollen 
oe es. „ Belides, the Colour, Weight, and 
oh: Citmabar (wbich is -neyerchelefs moſt ealil 
1 from other Minerals, when pure) ar 
altert to-fuch:a. Degree. by the other Minerals min 
with them, that can never be detected. by the mete 
outward Vie, a er naking an Expci 


Coral. Nou wilki el nod in che Works of Cl 


> BY. 
ey. ſay that Mercury bas been fetched, our of Mi 


Service ta us. Fot . Theſe 
actiy deferibed . ſo chat they could. not be din. 


other 


the Si 


or ignifization. of it known 
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oy Dimes Pipes Chic, de Meccario Medicam. ex Mere 
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e Rrovibs of Autrinibuy e, and its Gu 
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404. Lam not certain from any Obſervation, that 
the pure Regulus of Antimom was ever found native; 


nor de I femember te have read in any Author, of 
its having been fetched pure but of the Mine. 
The Ore of- Antimony, is of the Colour of 


Leah Ore (5 $75), it has very fine, long, parallel 
Strich, in form of Needles, that cut each other zcroſs; 


405. 


and mote ſeldom ſmalt ſhining Scales, with a light 


out of Scher uu dich, it may nee rege- 


nerated Cd 333.) by a proper Operation: 
Schofion. The-Deſeription of the Regulus of Anti- 
mony (5 404.) bas indeed à very great Affinity with 


\the Diferiptions which we have given of ſome Tran-Ores 
{F 25161352) "353 3 eſpecially (F 353) ; and there il in- 


7 great a Likeneſs between them, that" ile are 
— — 
ir % 6 diſfinguliſb the Ore of Anlimony from ibs reſt, 
becauſe a ſmall F. Particle of it applied to the Fire f 'a 
Lamp; wilt melt immediately; which rapacious Iron- 
Ores can either not be put at all in Fuſſon, or at leaſt 
not without ng the Blow-Pipe (S 2:58). Beſides, noben 
'a'Man hal once exatily confidered the external Habit of 


nfounded with one another.” Nevertbeleſs, it 


all theſe "Mines,-and filed bis 0wn Imagination with the 


Tmpreſſion of it, be finds out 4 certain Difference, which 
| Words ramot-eafily deſcribe, but tubic h is nevertheleſs ſo 


remarkable, that be is able for the future to aftingup 
wg cf each other, by bare dnpeBlon. 3 


4 ; + 4 _ I 
— 
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406. Bar lies ſometimes incloſed fo ve very ry pure 
in its W that vo need. not uſe r 


n 


The common Antimony to be met with in Shops, bath under- 


gone a Fuſion from its Ore, and therefore our Author calls it Regu- 
15 Anti monii. 


M Pp | | ti On, 


* , . 
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reddiſn Colour intermixed; it is heavy, and xeſolves 
partly igto à Regulus (5 16), and common Sulphur, | 
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162 The Ax Tf 
tion to fetch it out, but e of it not very 
fine 
. Every Ore of Biſmuth, as is ern by the 

Chemical Analyſis, is redueed to the State of Ore by 
| Arſenick: For this goes out of it by Sublimation. 
Jou find in the fame Ore that kind of Earth, thy 
gives an azure Colour to Glaſſes, of which we bart 
already fpoken CW 328, 326), in the Article of Cy. 
balt, Whence it is evident, that the Ore of Biſmuth 
may without Impropriety be called Cobalt of Bi 
muth: The more, becauſe you will find in any Ore 
of Biſmuth the ſame Principles as in Cobalt, only | in 
a diflerent Proportion. 

Scholion. It will not be improper, a to give an 
Account of the making of Zafre and Smalt, which Kun- 
kel has firſt deſcribed with Clearneſs, in his Ars Viti- 
aria, For Inflance, Cobalt leaves after the Sublimatim, 
and Biſmuth after the Fuſion, a Caput Mortuun, 

 ewhich is in a ſpecial Manner called by the German 
Milmuth⸗ Eraupen, when there remains ſomething sf 
the Ore of Biſmuth. It contains an Earth, which being 
melted together with the Ingredients of Glaſs, gives Glaſs 
an azure Colour. It is firſt beaten into Powder, thin 
Kftea through a fine Sieve, then mixt, by grinding and 
 feercing, with a very fine Potoder, made either of Sand o 
of white Flints, od which is even double in Quantih, 
ith regard to the foregoing. F you ſprinkle with Me 
ter this compound Powder, which is called Zafre, th 
whole will then make a Stone of a middling Conſiſtente: 
But as this ſprinkling is always done before the Zafres 
fold, ſome have taken 11 en bis eli Fog native 
Mineral. | 

But if you ig 41 mix this Zoff agribe, with 0 

1 Quantity, for Inſtance, once me al asmuch 


| + In the Muſeum of the Royal Society are Pieces of Bilal 


Ore, ſent from Cornwall under various miſtaken Names, but ſo 
very rich of Biſmuth, that, by only holdin 


Tongs againſt a clear Fire, the melting Bi{muth will run down in 


form of melted Tin or Solder, almoſt as ſoon and as caſy as Checle 


will drop i in — 
Pol. 


a Piece with a Pair of 
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Pot. Aſhes, and then melt it in a great Fire; this 
duces a Glaſs, whoſe Colour is almoſt black, which ang 


ever, if thrown into Water. immediately after it is put in 
Fuſion, and then ground and ſifted, produces the fineſt 
ue Powder, which is called Smalt +. | 


If the ſelf- ſame Zafre, or the Smalt made of it, is mixt 


| with a bundred Times as much OF. more,. of. cryſtalline > 
pounded Glaſs, or with anyother of the Ingredients aut of | 


which white Glaſſes are made; then the. Colour which 


appeared ſo very black in the melted Small alone, turns 
no the maſt beautiful blue ſaphirine Colour: whence 


fome Takes that the Word Zafre bas Pads as ellen 
of Zink, and its Ore. + 


2 Zink, is cathad. in Corn Contrafait Spiau⸗ 2 
fer; whether it is or ever was found native, in the --- 


ſame. Form mentioned (S 14), is a Secret to me: 


nor is there any Known kind of Ore, out of which 
this Semi-Metal may be melted in the ſame Manner 
as the other Metals and Semi-Metals are melted out 


of theirs. 
409. Therefore, all the Zink that is nf in 
Germany, eſpecially at Gellar, is obtained by Subli- 


mation, not by Eliquation, and not got out of any 
| ſingular Ore, but out of ſuch an intricate and con- 


fuſed Mixture of different Ores, that ſeveral other 


Metals and Semi-Metals may be ſeparated at the ſamne 
Time from it. Iron, Lead, and Copper are alſo 
contained in it in great Plenty: and are almoſt all 


involved in Sulphur and Arſenick. 


410. There are no peculiar Sublimations made for 


the extracting of Zink, but, by a Sort of ſecondary 


Operation; it is collected during the Eliquation of 


the other Metals, eſpecially of Lead. : 
411. It is proper here to explain the Manner, in 

which the Sublimation of Zink ($ 409.) is made, be- 

caule there is hardly e accurate Deſcription of it to 


'F eos Note 65 325. og 
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1%/ ũ (mea 
be found in Authors. Tbe Ores that yield Zink, 
by along and ſeveral. Times repeated Roaſting, fr 
from Sulphur, and in a Manner from Atſenick 


the ſame Operation. When laid into Strata ($ 240. 


are 
eed 


by 


with Coals, they next are put into ptiſmatical, qu: 
drangular Furnaces, the Height of which is ſeveral 
Times greater than their Breadth and Length. Three 
of the Sides of every ſuch Furnace are ſo many 

thick Walls; but che fourth, which is in Front, 1 
hut up cloſe with Plates, cut out of a kind of Stone 


eaſy to be cleft, that will bear a ſtrong Fire, 


and 


hardly above one Inch and a half thick. There is 


another Plate made of the ſame Stone, applied within 


to the inferior Border ot the lowermoſt of theſe Plates, 
and placed in ſuch Manner, that riſing up obliquely 
and inwardly from the ſaid Border, it makes a Chan- 
nel declining, towards either Side of the Furnace, 


ending in a Hole left in that Part of the Furnace, 


and 


deſigned to carry thence into this Hole, whatever falls 


into its Cavity. If then the Ores (5 409, ) melt 
great Fire, excited with Bellows, placed below 


in a 
the 


back-Part of the Furnaces; at the ſame Time the 
Zink, which is altogether volatile, applies itſelf Drop 
by Drop to the juſt deſcribed thin, foremoſt, and a. 
ways lets hot Wall of, the Furnace, and very much 


| likewiſe to the Joints of the ſtony Plates of which 


it 1s 


made; becauſe theſe Joints from Chinks and Furrons 
that are inequal. In this Caſe, if the ſaid foremoſt Wall 


under it. Neverthelels, a very, great Part of 
Zink is;burnt and diffi 


that ruſhes.out of the Furnaces at that Time, an 


mT: 


of the Furnace. is ſtruck lightly. many times over, 
during the Fuſion, the Zink flowing down Drop by 
Drop, falls into the hollow Channel juſt deſcribed, 
and is, by its Declivity, determined to run towards 
the ſmall Hole which is at the End of this Channel, 

and thence to fall and gather ioto a ſmall Veſſel put 


the 


which is alſo evidence 4 Priori, by the eaſy Com- 


buſtibility of, Zink in 3 much milder Fire; and 
chiefly, by the beautiful green Colour of the Flame, 


q by 
the 
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on white, thick Smoak that comes out along 0 


For you always fee, and with no ſmall Pleaſur: 
ao a Flame of this, Kind, eſpecially towards t1e 


End of the Operation. Therefore, out of the vaſt. 
Quantity of Ores, which is at ſeveral Times put in-o 


any one of the F urnaces, within the Space cf 18 
Hours, and which is more than ſixty hundred 


Weight, not reckoning the additional Ingredients, 


00 will hardly obtain three, four, or at molt five 
urds of _— 


Corel. It is then plain from Ghar was ſaid ($ 498 ; 


and 41 1.) how difficult it is, to paſs any certain 


judgment upon the Ore of Ziak, as it proceeds 5 
| from ſo great a Confuſion of Ores and Minerals, and 


in 15 ſing ular a Manner. 


Jowever, there are beſides the Matrixs of 
Zink "had! mentioned, that are found at Goflar, 
ſome others Which may be called Zink Ores. To 
| this Claſs belongs eſpecially the Lapis Calaminaris, 


or Calamine, in German Galmey and alſo native Cad- 
mia to diſtingoiſh i it from that wnich is called ($ 89.) 
Furnate-cadmia. I fis is of a Figure altogether ir- 
regular, ſometimes ſpongy, and now and then ſolid. 
It is yellow, 'Gold Colour, red, ſometimes grey, or 


even of a Colour which is a Mixture of all the fore- 
going: As for the reſt, it is not very heavy, nor 
hard: when roughly blokeh i in Pieces, and thrown 
into a violent Fire, it immediately renders the Flame 


of the Colour mentioned (F 14), and exhales a white, 


thick, copious Smoak, which however has not the 
Smell of Sulphur or of Arſenick, but a ſweeter Smell 
peculiar to it, and vaſtiy aſtringent, and which con- 


denſates into very light Elowers, which are at firſt 


bluiſh, and then of a greyiſh White. Only take care 
not to make this Experiment with ſuch Bits of -the 
Lapis Calaminaris, as are accompanied with the yel- 
low ſulphureous Pyrites ( 316), or with the white 


Arſenical one (5 323), or alſo with Lead-Ore ($4373): 


for they now and then happen to be aſſociated with | 


bs kind of Stone. Beſides, the volatile Part juſt 


Ms 3 deſcribed, 
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deſcribed, there is a great Deal of Iron in the Cala. 
mine, and moreover no nconfi iderable "Quantity of 
unmetallick Earth. 8 
413. You can never, by we culy'Forre ol Fire, 
or by the help of the common reducing Fluxes, pro- 
duce any Zink out of this Stone (§ 412). However, 
the Agreeableneſs of the Flowers of the faid Stone 
($412.) with thoſe of Zink; the changing of the red 
Colour of Copper intothe yellow Gold Colour, which 
Alteration is effected both by the Calamine, and by 
Zink ($88); and finally, the Production of Zink 
itſelf out of the Lapis Calaminaris, to be obtained by 
| ſeveral manual Operations, require that we ſhould 
_ claſs it among Zink Ores * of this more particular), 
. when we come to the Operations. 9 og k 
4414. Some Authors have given us ſeveral Obſerrs 
5 tions, concerning the Ores that are proper to Zink, 
and out of which it may be melted, as other Metal 
are out of their Ores. But though I would not inv. 
lidate their . 0 there are however many Rea. 
ſons,” why J cannot believe, that the Ores to which 
they aſcribe the Name of Zink, are ſuch in reality, 
For, 1. Zink is confounded with Biſmuth by ſeveral 
| Authors : ſo that both theſe Names are looked upon 
as ſynonymous; while there is nevertheleſs a very great 
Difference between theſe two Bodies, as it clearly 
appears from the Characteriſticks of each, exhibited 
($ 14, 13), and which are ealily diſcerned by the 
Senſes; not to mention greater Differences, between 
them, which are manifeſted by Chemical Operations, 
It will be enougb, for Inſtance, to mention one ſingle 
Author, even G. = de Lobneyfs, a Man indeed of no 
little Rank among Metallurgiſts, and who never. 
thcleſs, ſpeaking of the Manner in which the Zink 
of e is 80 out of its ore, s Hoc Zinqua 


+ Out of Zink and 7 * be ds as = beautifd 
yellow Metal, reſembliag Gold to the Eye, as the famous Bath. 
metal iſo long in vogue, or a more modern Metal at preſent, i 


great Uſe for Cane. PO Bagkles, and other Toys. 
— ſrot 


. 


4 * 
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ſeue Biſmuthum avide ah alchemiſtis defideratur, See © al 


his Nachricht vam Bergwerck, p. 83. 4. 2. Authors q 
| have either entirely. neglected the Deſcription of the OY | 


Zink they ſpeak. of; or, if they have ſaid a few _ 
Words about its Characteriſticks, my very ſame Pro- oY 
perties belong likewiſe exactly to Biſmuth. Beſides, To 
Biſmuth · Ores are rather found in many of thoſe Places, 
which Authors ſay contain Zink in Plenty, than — 
Zink-Ores: for laſtance, in England, the Zink of bl 
which Country is very much talked of; though at 
the ſame Time it ſeems hardly to exiſt at all there : 
what confirms me more in this Opinion, is a _ 
Paſſage in Webſter's Metallographia, p. 3 3393 „ here- 
in this Author owns, that he has to no Purpoſe 
looked out every where tor Zink-Ores, ;Ipecially 1 in 
415. The Dutch ing to Europe. in their 2 | 
Tudia Ships, a great, Quantity of Zink, which is a TM 
little more blue than the German Zink, and in every 
Reſpect more tenacious T. But we know nothing 
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| certain, either of the Country where the Ore that con- 0 | 
ins this Zink is digged out, or, and much leſs of "1 
de Manner in which Zink is obtained out of it: For i 
they ſay no European is es the Liberty of enter- 1 
b ng into thoſe Countries. 1 
of vn. and vitriolick Minerals. 9 
: | FIR 
- ah When a Metal or a Semi- Metal is diſſolved 10 
„by che acid Salt of Sulphur, in ſuch Manner that 7 
e both may appear under the Form of Salt, when | 


reer 
„ 
W 


o joined en 7 wahre * ne is ay: called b 

F- J. 12410 7 5 + 

1 * Theſe ave 1 Words. 1 ? ind . dar 2 is ads of this : 
Stelter, but i that the Brafers ds mix 11 with 6G oper, and there f 7 

| make their Cement or Solder: for from them ave have it, and that at eld 64 

ul very dear Ratel. The Ore of it I haus not ſeen, nor as yet could pro- 14 

. cure ; and 1 ſpould be wery glad to _ that any W it could be . 73 

2 er any of it ound in England. 98 1 
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this Acid of, Sulphur, vi. Iron and Copper: Fhere. 
fore, they rckon only two native Vitriole, wit. that 


| Cryſtals, and of a ſweet, aſtriugent. ſtyptick T aſte, 


der, which, by increaſing the Fire, at laſt becomes 


parent and aqueous, more ponderous, not melting ſo 
ceeaſily in the Fire, of, a very unpleaſant, cauſtick 
Taſte; and otherwiſe not very different from the 
bother. Both theſe 5 
Part to it their own Colours. 


| joined/together juſt; as the two Metals out of which 
they are extracted, when the ſaid Metals have been 


417. We have hitherto found but two Metals in 
the mineral Kingdom, thatlare haturally diſſolved by 


of Iron, and that of Copper; The former, which is 
green, ſemi-diaphanous, vonſiſting of rhomboidal 


melts firſt im the Fire, and caſts out an aqueous Ve 
pour, and then dries up, and turns into a grey Poy. 


of a reddiſn Colour: while at the ſame Time an acid 
ſuffocating (S 22.) Vapour is expelled out of it. Bu 
the Vitriol of Copper, when; artfully: ſeparated from 
the foregoing, and rendered pure, is blue, leſs tranſ- 


4 / 


Vitriols, diſſolved in Water, im. 
418. Theſe two Vitriols moſt commonly are found 


diſſolved by the Acid of Sulphur, are hardly ever 
found ſolitary, but are moſt commonly mixt with 


cach other in many different Proportions. In the 


mean Time, the Vitriol of Iron is very predominant 
in theſe conerete Bodies, It is an eaſy Matter to find 

Out, whether there is any Copper in any Vitriol, if 
vou put a well poliſhed Plate of Iron into the Solution 


of Vurioh for then there is always ſome: Copper 


driven out, which applies itſelf immediately to the 
Sunfaeg of the Plate, under the Form of a very fine red 


Powder, B ut, W hether, gor. in: what: ſubterrancous 
Places, the Vitriol of Copper may be found as pure 
as the blue Vitriol we huy, I indeed know not. That 
_ Vagrdol: ſeems; rather to be artificial, which is ſold 
under nthe Name of: Ryman Vilriol, Cyprian Viirid, 
c. 8 10 21 tid Ve "of PREG) ande S5, a 
3419. Native Vitriol is inherent: and diſſolved i 
many IN Waters: for Water muſt always concur, f0 


19011150 cauſ 


aul 
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auſe the Acich of Sulphur) to aſſume the Form” of 


Vitriobrogerher withthe Metal; .becayſe no Salt can 
eert its ſaline Virtue, unleſs it be diſſolved by Fire, 
nl or by Water o Beſides, the cryſtalline Form and 
rranſparency of Vitriols, cam never be procured with- 
out the Intervention of Water. But the! vitriolick 
salt conſtitute many Waters, called on this Acceunt 


Wi medicina Waters, as are the Pyrmont Waters, and 
eeral others. Wherefore, you may alſo ex tempore 
find out, whether ſuch Waters contain Vitriol; by 
| pouring ſome Water upon a boiled rough Vegetable, 
bor Inſtance vpon Tea, Galls, the Herb Tormentil, | 
1 WE Snake-weed; c. fot this Mixture turns immediately 
into a black "Opaque Ink, if there is any Vitriol of 
o WE fron mixt with it. But whether the Water contaips 
« WE Vitriol: of Copper, will appear, if after having put 
e pieces of Iron into it, they are ſucceſſively conſumed, 
„and the Copper on the contrary: Terex which 


Vitriol of Copper 


the ſaid Pieces of Iron, at laſt grows ſolid, and ap- 
et pears rough and bliſtered on the Outſide, and ſeems 


h io conſiſt within of a great Number of parallel 


e Filaments, and to be more eaſy to break in the Di- 


nr rection of the ſaid Pilaments, being otherwiſe of a 
nd WY ductil Naturè. In this Caſe, ſueh precipitated Cop- 
if per is called by the Germans Coement⸗Aupfer; and 
on WF the Waters which are impregnated with an Aboͤndance 
xr of Vitriol of Copper, are called Coement⸗IMatter. 


he This occaſions the Cuſtom among the Germans; of 
ed I calling all vitriolick Waters by the Name of Rupfer⸗ 


5 Makers; though they contain a very great nc 


ure i my of Hons and very little Coppet. 


hat 420. Pure Vitriof is alſo found here ad IN 
od in the Mines, in a ſolid various Form. It is foine- 
id, times congealed like Water frozen and is then called 


Vitriolum Sbalatlicum (F 357)» which 1s of a green 
| in WI Colour, mixt more or leſs with blue, indicating 


ohe Preſence” of Copper. It is compact, and is, 
wk neither 


is of courſe. Nay, if there is a great Quantity of 
intierenc in the Waters, the Cop- 
per, on this Account, being abundantly expelled by 
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neither within nor Wien of the Figure it aſſume 
when cryſtalized according to Art. They have at 


Goſlar native white Vitriol of this Kind, which being 


diſſolved in Water, and inſpiſſated again, ' preſerves 


its white Colour, and is found no where elſe, as I can 
remember. It contains Copper and Iron, and ſome. 
g thing beſides, that is not metallick; the Nature of 


which is not yet thoroughly known. So that ng 


| body, that I know, has been hitherto able to imitate 
it Io Well, as that the artificial one might not be di. 
 tinguiſhed from the natural. There are beſides ſerve. 


ral Germinations, and vitriolick Effloreſcencies with- 
in the Mines; and even in the Surface itſelf of the 


125 Earth, they are ſometimes of a denſe Nature, ſome. 
times woolly z they may be found white, green, 
and bluiſh; an infinite Number of needleſs Names 
has been given them, which can have no other Deri- 
vation, but the infinite Variety both of Figures and 
Colours, reſulting from a fortuitous Mixture of be. 
terogencous Matters, and of courſe, erde to be 


overlooked: 3010 0. 
421. The Ink: Stones, Lapides aframentarii, called 
in German Atrament⸗Stein, are mineral Concretes, 


in which the Vitriol, already perfect 417.) lies hid. 
den, but confounded. ſometimes WI 


h many other 
Faiths and Minerals. Whence it again ealily ap- 


pears, that the Diverſity of; theſe.Stones is inknite, 
with tegard-to. their. Weight, Hardneſs, Colour, 


os and cannot be determined with Certainty. I 
likewiſe follows hence, that the various Names, ta- 
ken from theſe accidental Differences, are altogether 
uſeleſs, becauſe all the Vitriols extracted out of any 
one of theſe Bodies, and purified, are entirely the ſame 


as that already (S 417.) mentioned. Thefe are four 


Species of thele Stones chiefly. reckoned, with regard 


to the Difference of Colours: wa. the black, the grey, 
the yellow, and the red Ink-Stone. Among theſe, the 

yellow is very remarkable, by | its moſt beautiful but 
very decaying Colour, by its ſoft Conſiſtence, and 
by the Quantity of Vizriol it contains. But the others 


d cannot 


/ 


cannot always be diſtinguiſhed ſo eaſily; nay, they 
commonly enough reſemble the Ores of other Metals, 
and indeed ſometimes carry Particles of ſeveral Ores, 
that have grown together with them. Nevertheleſs, 
as they contain” Vitriol already perfect, the vitriolick 


[Taſte is an infallible Characteriſtick of them all; fo 


that they immediately manifeſt themſelves ($ 417.) 
to the very firſt Taſter that brings them to {is 


it We muſt alſo here ſpeak of the fulphureous 


Pyrites of Iron and Copper ($ 316, 347, 369). 


They certainly have in them all the Principles, that 
may give Birth to Vitriol (F 417), vis. Copper, 
Iron, and the Acid of Sulphur. For ſome of the 
Pyrites of Iron, being expoſed in the Air, ſplit of 
their own Accord, and turn in part into Vitriol. Of 


this kind are the pure, merely ſulphureous (53 16.) Py- 
rites of Iron: But the Pyrites of Copper, even of arſeni- 
cal (F 369, 323.) Copper, do hardly ſo. The others 


muſt be previouſly roaſted, and expoſed in the Air 
| for ſome Weeks or Months, to produce Vitriol. Of 


this Kind are the Pyrites of Iron and Copper, and 
thoſe which have ſomething arſenical in them, toge- 


| ther with Sulphur, as is obſerved by the illuſtrious 
Henckel. Nevertheleſs, you muſt make a great many 
Experiments as to this; for there are ſome Pyrites of 
Iron, which being expoſed to the Air, will not turn 

| into Vitriol of their own Accord; although they do 


not contain more Copper or Arſenick, than ſome 
others, which turn into Vitriol in a few Days. 


423. There are alſo many Calamine- Stones (541 2), 
which will produce Vitriol, after a previous Roaſting; 


though they are not of the Pyrites Kind, and though 


you cannot demonſtrate by the Succeſs of any Expe- 
riments, that they contain as much Acid, as is neceſ- 
fary for the Generation of the Vitriol that is got out 


of them. 


Scholion. He that is willing to enquire into the mean- 
ng of theſe obſeure Words, Sory, Miſy, Chalcitis, Me- 
lenteriæ, &c. to kn, the Things they ſignified among 

bor e N a: 
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| Ide Ancients, will e "ou 1 985 the Place to his 

| 4 my Fan. i 25 OH 

| . Ayo: M, and 10 Mitral out ” which i is 
Slo 0 313) Aer 


| "pak Alland 005 40 A a Salt of 1 . or a Toke 
| reddiſh Colour, and bf a ſweet ſtyptick Taſte. When 
| diſſolyed in Water, and duly. inſpiflated and grown 
| colds: it forms ſemi-tranſparent? octoedral Cryſtals 
| __ whick|fuſt:mielt; boil, and foam ig che Fire, and 
ix emit Phlegm in great. Plenty, and then turn into a 
z _ tight, es and very White Maſs: But the Fire 
| being increaſed, they at laſt give the ſame acid Spirit 
* as Vitriol (S 417), ot bitte; Sulphur (§ 312.) do, 
| : there remaining a light kind of White Earth, nearly 
| | of: the Nature of (S 31, 2.) Marl. 
| 34 6 Allom ($224): 18 produced, cldhts out of 
: black; ſhinipg, bituminous Mineral, eaſy to be cleft; 
hence of the Nature of {4 3 19.) Sea-Coals, very uri. 
forms but light, Te Hbrous, and reſembling 
Wood; or out of & ſoft bituminous Limp. The ve 
Lumps ware inflammable; and; when” gathered into . har 
Heaps, they of themfelves grow hot, and take Fire, the 
ſending forth mean while a fœtid, bitumift nous, ſtrong ber 
Odour; and leaving after they are burnt a kind of Ac 
ſpangy Earth, that has a little Taſte! But when they in 
do not take Fire, but only grow! Wärtn, and cleave; il ** 
| then they become very fruitful of Allom: therefore, e 
you muſt prevent their taking Fire, by pouring a the 
mv "I upon them; becauſe wr fn happening to M 
be inflamed renders the Maſſes unfrüitful. 
4264 But the ather Minerals out of Which Allom Pe. 
is produced, are not bituminous, hor öf Courſe in- bel 
flammable To this Glaſs belong ſome Concretes, Cal 
reſembling common Clay, that'deave eaſily as lite- Ml ** 
wiſe the Calamine mentioned (5 412). However the 
latter, as well as the foregoing (§ 425.) bituminous "1 
Species, requires to be gently roaſted previouſly 1 in an 
Wen Fi ire, to produce Allom. 


* 


427. l. 


427. It often happens, that, while the Pyrites is 
preparing for the Generation of Vitriol (S 422.) a 


ther with the. Vitriol ; which may commonly be ob- 
erved in Ink-Stones (& 421); as theſe often depoſite 
Vitriol and Allom together, by pouring Water upon 
mem; which however is not common to them all. 


yield but very little of the Acid of Allom, or none 
at all, or at leaſt not a Quantity anſwering to that of 
he Allom gotten out of them, after they haue been 
a while expoſed to the Air. Nor can one ſte the 
Earth contained in theſe Minerals, which remains 
aſter the burning (5 424.) of the Allom. The crude Ca- 
lamine (§ 412, 423.) likewiſe when it is pure, not 


ſteel-grained-Lead-Ore, appears to contain thefe Prin- 
ciples in a much leſs Quantity. Nor indeed is there 
any metallick or unmetallick Earth in this Stone, 


therein. Now we leave it to the Judgment and Ex- 
g berience of every body, to determine whether the 
Acid of Allom, carried by the Air, is thus depoſited 
8 in the Matrix of the Allom, according to the Opi- 
„Jon of the illuſtrious F. Hoffman , or if the ne Ge- 


. Leration of the two Principles of Allom, that is of 
de terreſtrial and the ſaline Acids (§ 424.) is made by 
o Means of the Air, or of the Fire, or of both toge- 


ther, as is thought by Henctel; but, as it is hardly 
poſſible to have an accurate Notion of this Matter, 
before we know the; (ot eg we: ſhall have Oc- 
calion to treat of theſe Things more at een 
ve come to our, practigal W 5. Qa! ide 90 


SEE ER SS = 


8 * Oblery, Pork Ohms Loans: obs. vp TY 5. 
> Pyritologia, Pag. 7 56. | 0 
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conſiderable Quantity of Allom comes along toge- 


428. New, Pure, aluminous Minerals, which are: 
not 105 the Pyrite kind, when chemically examined, 


mixt with any Pyrites, nor accompanied with any 


like the Caput Mortuum of ($ 424.) Allom. But if 
ve muſt believe that it contains Acid in reality; it is 
hardly conceivable, how it can lie ſo much concealed 
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f comnon Sa T, and the Methods by which it ü 


come at, out of which the pureſt, native, common 


rid Zone, are more full of Salt, than the Icy Seas 
towards the North. The Salt, which is fetched out alt. 


4% 


„ Wy 


» 4 


429. There are in ſeveral Countries Mines eaſily 


Salt ($ 20.) is gotten in a ſolid Form: tt is called Wi in 
Sal Gem, or Rock-Salt. This Salt is perfectly pure, “ 
white, half · tranſparent, and different from the other M fror 
common Salt, by its large, compact, and apparently WW, 

homogeneous Cryſtals, which larger Cryſtals pro. mix 
duced by Art, are a Collection of many ſmaller Ones: of. 

It is much more permanent in the common Air, not WW aro, 

does it contract a Moiſture fo ſoon as the - vulgar by 

Kind of Salt. But theſe fo very pure Pieces of $4 Pig 

Gem are not found in ſo great, Plenty; but, as one gte 
may eaſily gueſs, they are now and then infected with N not 
other compound Minerals that mix wich them. But, tte) 

when theſe foreign Bodies are mixt with the Salt in Mor 
large Quantities, it is freed of them, by diſſolving it NV. 


in Water, letting it ſettle, and then ſtraining it; and 
finally, by evaporating the Brine (for that is the 
Name of the Solution of it in Water), the Salt is 


again reſtored to its ſolid Form. But then it is no 4 
longer ſtyled Sal Gm. | ab 
430. The whole Ocean, and the ſeveral mediter- ; 
ranean Seas, (or larger Lakes) are full of common Ei 
Salt: Nevertheleſs, the Waters of them all are not Nun 
equally ſaturated with it. Some, in one Pound of 
Water, will have above an Ounce of Salt diſſolved; Roc 
and ſome others hardly half an Ounce, and even lefs, (28 
Above all, the Seas that lie under and about the to- pe 
this ; 


of them, either by the bare Evaporation in the Sun 


Hut Sea - Salt, or the common Salt uſed in domeſtick Affais. Wi. C 


and entit1 


51 
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and the dry Air , or by being inſpiffated on a 
Kitchen Fire, is called Marine or Sea-Salt tr. 
431. F inally, there are many Springs, the Waters 


which it is obtained in the manner mentioned (5430): 
Irhey call it Sa? fontiunmn . 


5 

from which they have all their peculiar Names. 
. Of their Purity; for the heterogeneous Bodies 
mixt with them; ſpoil the Colour and outward Lok 
: of the Salt. This is the Reaſon why ſome Brines 


drop their Salt eaſily, and without any Addition, 


oy bare Evaporation, and ſome others with great 
4 WDificulty, or not at all, unleſs you add clarifying In- 

e Weredientss Mean while, as ſuch foreign Bodies/are 
not eſſential, but merely accidental to common Salt; 
„they no way conſtitute a real Difference; for any com- 
n mon Salt, provided it be well purified, appears al- 
t Ways one and the ſame q, after many Examinations. 

1 WF You may read on theſe Subjects F. Hofſm. Obſ. Phyſ. 
ie i Chemic. Lib. H. Obſ. XVI. G. Agric. de Re Metallica, 
Lib. XI. P. Snellius de Sale communi, and others. 


0 WF 433. Salt Ammoniac may be referred to this Claſs, 
a being a ſemi-volatile Kind of common Salt. They 


Wn T ls called in Engliſh Bay-Salt, the fineſt of which comes from 


ot in che Salt-Ponds near J Richelle in France. 


| the Rocks on the Coaſts of Sicily, and great Plenty of it is prepared | 
of 1 Great Quiatitities of which is made in England by diſſolving 


d; ock Salt in Sea-Water, and evaporating the Water till it bears an 


Fr Egg, which being ſet to cool, the Salt ſhoots in it in the Form we 


have it for Uſe; the Cryſtals being firſt dried. The Brine which 
ss poured off, is of  vety bitter Taſtè, and is therefore called Bittern ; 
243 this again, boiled down, and ſet to cryſtalize, gives a bitter taſted 
zut Galt io much in uſe of late for Purging, and is commonly ſold under 
un de Name of Ex/-m Sali, from its Retemblance to the Salt prepared 
out of thoſe medicinal Water. 


Bay- Salt is the moſt impure, having more earthy Particles in 


5. n. Concerning the beſt Method of making Salt or Sea - Water freſh 
: 4 and wholeſome to drink, ſee thoſe curious Experiments in a Book 
| 


entituled Philoſophical Experiments, &c, by Stephen Hales, D. D. 


L. R. S. Lond, 1739, in 8½. 


12 bo, 


of which are impregnated with common Salt, out of 


432. Theſe three Species of common Salt (F 429 — 
431.) do not differ upon any other Account than 
1. That of the Place where they are found, and 


— ¶ . —r⏑—  ___— = — —— 
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thoſe that uſe common Salt; the Soot of many inflam. 
mable Bodies, Sc. yield this Salt. They ſay tha 


* 4 


io - Aut of 


ſay, that this offi Salt is found native about the 


Vulcafo's, or Mountains that vomit Fire, as alſo h 
the ſandy, dry, bu 


rning Places that are about and un 
der the torrid Tone; and that it is likewiſe. evapo- 


rated from the Crevices of the Rocks in Perſia, Bu 


the vulgar Salt Ammoniac which is ſold, is all ari. 
ficial, and is produced out of the Bodies, which ac. 


twally, and in reality © contain common Salt, or it 


Acid; and the volatile alkaline Salt. Becauſe the 
are two Principles, of which evety Kind of Salt An. 


moniac (conſiſts, and into which jit may be reſolved 


by Art; therefore the Urine of Animals, eſpecialh d 


the Salt which is drought us from Egypt, which 
is the moſt common, is prepared by Sublimation, 6. 


ths out of the Soot of burnt Duog of Animal 


alone, or out of this very Soot mixt again with com. 
mon Salt, and with the Urine of Animals. See Ant 
Pariſina, and Boerbaave's Elem. Cbem. T. II. Proc. en. 
That which is brought from the Eaſ- Indies, not i 
flat convex Loaves, but in conical Ones, like ſugar- 
Loaves, is rare, and the Manner in which it is made, 
unknown. It is enough for us to be certain, that 
every true Salt Ammoniae may be teſolved into the 
two Principia before mentioned, and that likewik 
out of theſe, Salt may be made i Ny 22 ber 
2 URS native or artificial Salt. 


of Bosen, a Orighe. * 


430 We have already-($ 1 ech weated of ** 
as of a Menſtruum. It 1s otherwiſe, though le 


uſually, called Cbryſocolla, that is, Gold-Sodder : tho 


at the fame Time, this Name is much properer to it 


than to the green Oker ($ 366.) of Copper; which, 


though! called by.) the lame n 20 is altogether 


— Ppcilly the Dangof Pidgeon, andthe Us Urine of Cameh, 
= dJiffereat 
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| when purified, appears to be in every Reſpect adul- 


not yet, what additional Ingredients they make Uſe 


| fyers. of Borax willingly admit any Body into their 


regular, as are the nitrous, nor ſo cloſely joined, as 


than the former. 


437. Nitre, or Salt: petre ($21), is always ingen- 
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different from Borax, and on this Account ought nor 
by any Means to be confounded with it. But the 
vulgar; Borax we buy, Which they call (refined) 


tenated. That which is: cryde and called fat Borax, 
or Tincal, and is brought us from the Eaſt, eſpeci- 
ally the Eaſi-· Indies, is certainly very different from 
that which is called refined Borax, But we know 


of for che putifying, or rather the adulterating of it: 
for they look upon it as a Secret. Nor do the Puri- 


1 


rec ii bar eidg. 
435. We obſerve a Figure conſtant enough in crude 
Borax or Tincal (5 434): It conſiſts of priſmatical, 


Laboratories, which are | chiefly at Amſterdam and 


— * = 


berasdral, nitrous Cryſtals, truncated on every Side, 


and ſufficiently thick; nevertheleſs, not ſo. long or 


is ſeen in other Salts, but more ſimple and ſolitary, 
of a bluiſh-Colour, pretty hard, ponderous, very dif- 
ficult to be diſſdlyed in Water, of a ſweetiſh Taſte 
a. firſt, and then having an alkaline after-Taſte; 
ealily melting in the Fire, and not fo apt to riſe into 
a Foam, as that called refined Borax. 
436. We have nat hitherto heard any certain Re- 
lation, concerning the Manner in which Borax is 
primitively obtained; whether it is fund native in 
the Earth, ſuch as it was deſcribed ($435); or waſn- 
ed out of a certain Matrix, like Nitre, and then by 
Cryſtalliſation reduced to the already- mentioned Fi- 
gure; which-indeed appears to be more probable 


Of Nita, and its Matrix and Generation. 


dered on the Surface of the Earth; it is never gotten 
Out of the Mines; for it you dig into the Earth : 
above one Foot deep, you hardly find any more Ma- 


TW-- De K * T of 
trix” Heh with Nitre: nor is it even foung ale 


at ſo great a Depth, unlefs it has been by Water om 
 _ waſhed off from its Matrix, and thus carried lowet wiſt 
_ down to ether” with the ſaid Waters: Which, ne. inſt! 
vertheleſs, happens in this only Cafe, when the Soil 08 
under it is chopped, or of a ſtony, porous Natur ries 
| becauſe the Water itſelf can hardly penetrate abon Gen 
two Foot deep into a great many Earths. Air 
438. The chief Matrix of Nitre are calcarcow and 
100 loomy Earths, and a kind of moiſt Fah Wil abe 
which has all its Origine from vegetable and anima Clir 
Bodies, deſtroyed by the Vicifſitudes of the Air. H 
there join to them Aſhes of burnt Vegetables, eſpe- and 
cially of thoſe out of which a great Deal of fixt alks it h 
line Salt is fetched by Fire; if the ſaid Aſhes are not tim 
Jie deprived of their Salt by boiling : and if the PP! 
oily, rottening, or already rotten” Parts of the that 
5 faid animal and vegetable Bodies are added; then the! 
Aa perfect Generation of Nitre is performed in the d Wi 
Matrix: for there is never any Nitre produced in wit] 
an Earth quite deſtitute of all Phlogiſton: you ate wel 
only to take care, heedleſly, not to miſtake for Ni. ut 
tre, the calcareous ſtalaCtical Effloreſcencies, chat ar WE 
found againſt Bridges and Walls. [1B 4. mei 
439. Nor is it very important, where the already [to | 
mentioned ($ 438.) Matrix of Nitre be placed: for Ac 
there never was yet any Place found unfit for the 4 
Generation of Nitre, provided the aboveſaid Bodies i me. 
| ($ 438.) do concur to it. However, it is requiſite lt! 
that the Place be quite in the open Air, and tempe- U. 
rate as to Moiſture and Dryneſs: for an exceſſive uh 
Humidity waſhes off the Nitre already conceived, cle: 
and when a diluting Moiſture is altogether deficient, Al 
the ſaline Matters hardly act one upon another. In Up 
the mean Time, it is certain that Heat and Cold are anc 
here neither much uſeful nor noxious, unleſs both be M. 
very exceſſive. However, the greateſt Heat of the i lo⸗ 
Sun is to be avoided. ; Be 
Coroll. It is plain, from what has * 
already been ſaid, that Nitre may ee Le 


4. 
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ul Countries, and that ſome Places are more proper, 
ſome leſs, for erecting Salt · petre Works. It is like- 
wiſe plain, that moſt probabl! the Air, is either the 
inſtrumental or the material ane or perhaps both 
together, 0 of the Generation of Nitre, or at leaſt car- 
ries it in its Boſom. For you infallibly hinder the 


Generation of Nitre by obſtructing the Paſſage of the 
Air. The Reaſon; is likewiſe plain, why the Eaſt 
and North-Winds are ſo beneficial to the Places 
where Nitre grows, in thoſe Regions, and in the 
I Climates, between them, eſpecially during the Spring 
and the Autumn z while, on the contrary, the Weſt 


and South-Winds are quite unproductive of it. For 


ir has been obſerved, that, in the Spring and Autumn- 


time, the Eaſt and North-Winds are. neither too 


moiſt nor too dry, eſpecially during the Night; and 
that, being too drying in Winter and Summer-time, 


they parch every thing. . But the South and Weſterly 
Winds, being ſtormy, and bringing Rains along 


with them, are there very hurtful: however, it is 
well worth our Inquiries, nor have we hitherto found 
out by Experiments ſufficiently accurate, whether 
theſe Winds are detrimental to the nitrous Matter, 
merely by an exceſſive Moiſture, or (ſuppoſing this 
to be prevented) are hurtful to it upon ſome other 


Account. 


440. Whoever ES) be pleaſed to make Experi- | 


ments in theſe Matters, and to do it eaſily, and with 


little Apparatus, might procure himſelf a Nitre-houſe, 


by expoling in a proper Place ($ 4.39.) the Matter in 


which it is (5 438.) ingendered. An Example will 
clear this Point. Chuſe any Place quite open to the 


Air: However, a Field or a Garden will be beſt. 
Upon the Area of it, which muſt be eight Foot long, 
and as much broad and deep, build a ſmal] Hut of 


Mud, having its Top thatched with Straw, and 
loaping, to ſhelter it from the falling Rains: Let 
the Height of it from the Ground be ſuch, that a 
Man ſtanding upright may walk under the Roof. 


Leta Door be made, through which the Artificer may 
N 2 Let 


| tallurgiſts and Aſſayers, in all the Trials they make N vil 
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get into the ſaid Hut, and that may be Spened! and 
ſhut. - Beſides, leave here and there in the Wall 
ſmall Windows with fmalli Shutters ta them; that 
you may at Pleaſure admit or keep off the Air from 
it. Againſt che right, left, and hinder- Walls of thi 
Hut within, contrive ſquare Partitions two Foot 
long, as much broad, and one Foot deep, divided 
with wooden-Boards one Inch and a half chick. Fil 
them with many different Compoſitions of the Thing 
mentioned (5438). By this Means, you will be abſt 
to make ſeveral Experiments upon this Matter. lf 
vou make a Paſte with Mortar“, Aſhes, or moit 
Farth, pouring Urine upon it, and fill one of your 
artitions therewith; if beſides, you water it a ſe. 
cond Time with Urine, when dry, and beat it well 
with a Stick, after every ſuch Watering you vill 
find, in a ſnort Time, that Nitre has ſoon been ingen- 
dered i in theſe filthy Matters: For, unleſs a very ſe. 
vere cold Seaſon happens, a Pound of ſuch a Maſs 
will, in a Month or two, contain about two Ounces 
of Nitre. Now the Method of finding out whether 
there is any Nitre in a Matrix, and what Quantity 
of it lies hidden therein, [ſhall be ſhewn in the ſecond 
Volume of. this Work, e we come to the Open 


tions F. 0 On 
441. Beſides, thi Dies So ooo Minen gru 
hitherto (& 305 440.) deſcribed, there are ſome, L. 
whoſe: Nature and Principles are not yet ſufficiently WM fou 
known; ſo that they cannot have any certain and de- i (F 
termined Claſs aſſigned them. Nevertheleſs, it is N 
beyond all doubt, that they no way belong to the Wh Bl: 
Claſſes of ſuch as yield precious Metals. For Me. of 


about Minerals unknown to them, have almoſt no Ste 
other View, but that of finding out, wherher Gold, Te 
Silver, Copper, c. may be extracted out of then a 

* Or the Rubbiſh of old Stone-buildings, ee where che BN 
Cement hath:been'Stone- Mortar. of 
+ Salt-petre is brought to us in the greateſt Plen y from the ol. fag 


Indies, but We are not certain Whether it may not be"! ound nat * 
in theſe Countries . (0 ne 21.71 p13 eee ee 1 e 
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with Benefit: and when the Negative is the Cake, they 
moſt commonly forbear from any further Inquiry. For 
this Reaſon, there has been hatal y any Mineral hither- 
to found, that went not through a ftrift Trial in the 
ſame View. There are even a great many compound 
Minerals, among ſuch as have been aſcribed to cerrain 
Gaſſes, which are known only in part, and not at all 
thoroughly. Of this Kind are, for Inſtance, the 
Hæmitites or Blood- ſtone (d 3499. The filamentous 
ſtriated Iron-Ore (§ 333). The ſhining, ſcaly, 
ſtriated Iron-Ore (5 7751 The native Manganeſe 
6351) &c. the Principles of which are net known, 
except that Part of them only, that turns into Iron, 
For this Reaſon, the Iron, which moſt commonly con- 
| ſtitutes the major Part of the Pyrites, has long been 
a Secret to the Ancients, who only regarded the Cop- 
per envelopped in it: whence, the many Names gi- 
ven to many Pyrites are almoſt all derived from 
Copper; till at laſt ſome of the Moderns, eſpecially 
the ingenious Mr. Henckel, gave us a compleat Analy ſis 
of them in his Book cited (5 399) above: 
442. Among the Minerals not yet examined : 
(AAT), that which chiefly deſerves our Conſiderati- 
on is, the Molybdena, or otherwiſe called Ceruſſa ni- 
gra, Plumbum marinum, in Engliſh Wad or Black- 
Lead, in German Maſter⸗Bley: it muſt not be con- 
founded with the Galæna, or Steel-grained Lead- Ore | 
(F373), which, though commonly called by the ſame 
Name, yet is altogether different from it“. The 
Rlack- Lead is a Mineral of a Lead Colour, corfiſting i 
. of ſmall ſhining Scales, ſoft, ſo as to be cafily ſcripes 
e vith a Knife. It is much heavier than the glimmer- 
10 Wh Stones (§ 31. Ne 7), of which it has almoſt the whole 
d, Texture: it feels much like Soap, and its rubbing 


M * Fortherly,/ the almoſt only Mine for Black-Lead was in Bar- 
he rowaale, near Keſevick in Cumberland ; but a very large rich Mine 
of it was fince found out at Tantiuſquis in New-England by the 
I. famous Governor Winthrop, at his firk ſettling that Country. The 
ive BY eforeſaid Mine is at this Day part of the Eſtate of his Grandſon and 
Heir John Winthrop, Eſq; it 1s found by the Canons e contain a 
th great Deal of „ 


N 3 againſt 


uf: 
wh : 2 NE If if 
oft Totid' Bodies, elite them deren: whence 
againſt en rub their Preſies, and othe ools, with 
Blick-Lev inſtead of Soap; bartl) to acilitate Mo- 
on, and partly to cover, 2 cop off Ruſt, by ſuch 
ay of Fa ſhinin Black C Colour. It is likeniſ com- 
150 uſed for We b. Pencils. It hardly ſuffers any 
Alter fit in the ſtrongeſt open Fire “; except tha, 
being this divided i into very ſmall Particles, it loſes 
its Colour entirely, and becomes of a Conſiſtence 
5 ſornewhat fofter. We ſhall, when there is Occaſion, 
in 1125 ſecond Part, at large mention this Mineral, 
arid id. 1 5 the e therero e 
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42. 1105 E Actions which change the Obel 
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44. As the Art of Aſſaying Conſiſts ! in a well. 
made Sep Paration of Minerals, eſp ecially of Metals, 
and in a Diviſion from each We (Ft \ of the ſeve- 
ral eonftittient Parts of them, that che Quantity and 
e of each in pattichlar may be. nown ; it 
| the 
F b e er e e 
— Black- Lend 15 of great Vfe for making CriteiBles which ben 
chr ſtrangęſt Eire; the Powder of it mixt with Windſor-Loan 
ales age Lute for egating Velfels over with; and it is of gre 
Uſe among the Braſs-F Papers Gal ryþ over, the Inſides of their 


Mould: W ich * | 
| general 
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445.7 . J here as only 1 ion z one may 75 70 ap- 
5 4s) "that the docimaſtical Operations cannot be 
ee in g general into Solutions and Conjunctions, 
48 chemicaf Operations are. Nay, any Operation 
performed by a Chemiſt or an Affayer, commonly 
1 the Effect of both the Solution and the Conjun- 
ction; ſo that no Solution can ever be performed with- 

out a new Con junction, nor any Con junction without 
Ja Solution. For Inſtance, while heterogeneous Bo- 
dies are ſeparated from Gold and Silver by Scorifica- 
tion, do not the Particles of Gold and Silver melt 
| together into a greater Bulk ? Likewiſe, do not the 
Bodies ſeparated, either of their own Accord, or 
with an Addition of ſome ſcorifying Body, melt to- 
gether into Glass, and thus join again in- another 
Manner? It will then be very wiſely done, always to 
be attentive to either of theſe Effects in any Operation 
whatſoever, and to derive the Differences and Deno= 
minations of the Operations from the, principal of the 
aid Effects, and from the Diverſity of the Apparatus 
Fi 6055 Pen R N II. and ih, % by which ye 9 
„changes ected are ma 1+ 308 
b (Chap, I, 400 IV, 9.0 t 1 5 arr 8 hon 

44. But there is h ardly any chemical Operation, 
which is not; erg eſſary to be performed in 
the Art of A ſaying, | Ther ae on the con- 

trary, which are peculiar to Aſſaying alone. 9 8 
fore, we, ſhall here give a general View of thoſe 
which belong properly to it, or of thoſe which, tho? 
taken from ( hemiſtry at.la rge, are nevertheleſs very 
frequently uſed by Affayers; and ſhall then add ſhort 
Deſcriptions of each of them in particular, derived 


an from their primary Differences, their Effects, and the 
gl Methods uſed: in performing them; that any Novice 
thi 


in thi Art may thus be cafily) led to the Practice, 


. when 


* 4 


- 48% nes ee . 


5 eee enge tal propoſe] in a more ex 
and clear Manner, ſpecial Obſervations v pon every 
individuals Operatipp. D - ybo!t & en | 


no 
| Now a 20 
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448. Every pticvary:dociinaſticat;Operation ma, 
on Acuhum G nd Effet be called Solution (5 400 
ſinceso dns Very HO peration;> the: Menſtrua, among 


which I think ther and Fire have a right to be 


claſſed . efſoctra true Sohion, by interpoſing them. 
ſelves between the Particles of: the Aae to he 


changed. 40 700905 1 O VET *\ vt HOG DT. 


H bB a 6131 tt? qo); 875 Act i t, 
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449. When the Ccheſton of a fold Body is ſod: 
milked by the Strength of the Fire, as Shue it maj 
become Auld; then it is ſaid to be in Fuſion, or melt: 

_ ed; and the Action irſelf, whereby this Effect is pro- 
duced, is called Fufon or dg, which is the mol 
frequent among the Operations, char are Hroper roth 
Aro Aﬀlaytng! | T ST Zange 

450. All the fixt Bodies hickare Nan in the 

| Nature of things may be brought into (& 449.) F. 

ſion ; with this Difference: however; thatſome melt of 
themſe lues in the Fire and ſome not, unleſs you adi 

to them adiſſolving Body), thatis, 4 Flux (9139166) 


T bete u ate Aer e N the he f Bodies that 
1 917 Ft Ns Ugg! 54% fy £ ma) 


a aw ca £2 .D <2 <A - 


5 
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| 5 
way be put in Fuſion; but there they eraporate ar 
che ſame Lime. 91 300 18109 4 e127 1857 1890 Pas 
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451. When a Body melted (F 449; and g 


cold becomes britile fixt; -not-diffaluble/by V ater, 
and melts again when expoſed to the Fire; ther itis 
called Glaſs; and the Operation which changes it in 
this Manner, is called Vitrifica tion 
452. This Vitrification ( $45 1.) is made uſe uf by 
Mecallurgiſts, to the End, that any: Metal impri- 
ſoned in a ſolid Body mayy on account of its Weicht, 
deſcend and ſe ae irſelf therefrom : and when the 
| Metal itſelf. affumes ak pesrance of Glaſs, this 
Operation is technically e in Ger- 


man Uerſck hlackung ; . and RE Gl 15 i, fo Ee 
acke, in ng] iſh 


called. Soria, in German He 
4653. All f. Sh Bodkies' 1 f the ſame. ($4 452.) 
7 88 not totally excepting even, Gold and Sil- 
ver. There are alſo among the volatile 808 5 free | 
that can be fixed, and which afſume te Form of 
Clas again, by addin fixing Bodies to them. 
Scholion. They alſe call Scoria that ſaline Maſs, 
| which js Fan by melting Metals and Gres, together 
with ſaline (§ 139—166) and reducing Fluxes : Nor 
as bt, however, f eWard Scoria to be then underſtood of 
all this Maſs, but 410 of the vitrified Particles which 
adhere between the. ſmall Maſfes of the Salts, and which 
may, be ſeparated from them. 1 Difſalution, in Wa ater, 
aud by Filtration. 3 vs 51 of 1 41 14 ERA IGIO 300 ä 
454. It s oftentimes pr tr to make the Scorifi- 
cation (& 352 Jin a Veſſel, that may y abſorb the Scoria 
itſelf, and retain the metaſlick Pare, In this Caſe, it 
18 called Coppelling. The Teſts and: Ath- Veſſels 
mentioned: ($268, 184, 185.) en for this 
Operation- 1. I01G S een e 10 34087 . 
455· It is then ſelf-evident, that's a great Attoiua- 
tion of the Scoria is requiſite, that it may be able to 
paſs through the Veſſel. Nor is there any fitter Body 
for this Purpoſe than Lead, which, by its ſelf under- 
going a like Attenuation ! in the Fire, for this 52 
185 on 


— 7]§«crͥnn ceo 8 — 


| 186 3 dar. 


the Mixture of Gol 
_ diflolved by a 


ally Tek Ir *; 


fon diſpoſes to the. ſave Attenuation, the other Bodi 
to be reduced into 10 ſubrile.a Scoria. 

456; II 9705 are;,Farths, which, turn into Merl, 
by Dew [ 1215 Joined with an inflammable Prin. 
api; 1 ls Calo 50 and e 1 into Scotia 


. IN, e nion. with the ſame Matter, 


* again: reſtored. tot tir metallick Fe orm. This Ope- 
— 5 is called Redustion, 


1 A Metals 1 Semi. Meas may | be reduced 
dich thod (F 45 6:), except Zink; which, being 
burat to. 'Afhes, a 55 of no Reduction. "However 

old and Silver Was never radical 


* erimentiZ hitherto known; 
wherefare, both theſe Metals need not be reduced by 


the Addition ($/456,) of Phlogiſton. 
Coroll. The 8 48 75 we muſt 1 — no Account refer 

to this Claſs, that Reduction 5 which the foreign 

Bodies, which do but conceal A 

are taken away. For ſtance, Ps Arlenick, 

Salts, Te... 


e metallick Form, 


# 
— * * 


| 458. he Obſervations. to be in concerning 


; No oe B'S! already dearly: viored ($ 65--68), 


by what was faid, wh When we t tre ates of Mercury con- 
ſidered as a N train 7 


Au 
459. When e oin to <li Gxe Body, by 


Vapour, another that 18 Folate. Oo the Vapours muſt 
be Confined, leſt th 15 mould be too eaſily diſſipated 


in the Air; and the Body itſelf; which is to be pene- 


trated, muſt be ſo placed; that the Vapours, very 


much a gitated Rs Fire, may. as it were continu- 

Manner of Pr roducing them bas 
ral already 8 153.) explained, hen we ſpoke of 
the menſtrual Acids, which are to be applied in this 


Manner to Bodies; eſpecially to Metals. Therefore, 


as theſe Things are very ſtrictly joineti to our Sub- 


ject, they muſt of Courſe be repeated. But as they 
moſt commonly, in this Operation, lay fiſt one Stra- 
tum 1 of the diffalying Meyftraym, Taye into Fon. 


WILLS 4 
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der, and lehtly moiſtened, and then another Stratum 
of the Body to be diſſolved, upon the foregoing, and 
then Again one Stratum of the Menſtruum, and ſo 
on; Aſſfayers, on this Account, have called this Opera- 
tion Cemzentation, from che Analogy it has with b the 
Works of Maſons, when they make Walls. 
460. However, there are other volatile Bodies be- 
a acid Menſtrua (8 153.) that are joined in the 
fame Manner (8 459.) to fixt Bodies. For Inſtance, 
if ſuch a Union cannot be made otherwiſe, than by 
Means of a ſtrong and ock Fire, that may 
dilllpate the volatile Parts, then, by uſing a Cemen- 
tation, the volatile Menſtroum,” to which you ſome- 
times add ſome fixing Body, is rendered capable of 
ſuſtaining a more violent Fire without evaporating, 
the free Action of the Air being ſtopped; and the 
Body itſelf, which is thus to be diſſolved, being alſo 
del, and more opened by the ſame Action of 
the Fire, is extremely well diſpoſed to receive ſoon 


the volatile Menſtruum. Thus Arſenick and Sulphur 


are conveniently united with Iron and Copper, and 


are eaſily corroded by a ſmall Quantity of Acid, to 
| which they reſiſt more obſtinately at other Times. 
Pure Iron, impregnated in this Manner with a great 
| Quantity of Phlogiſton, changes into Steel: for, the 


Action of the Air being ſtopped in this Operation, 
there are hardly any Bodies totally deprived of their 
Phlogiſton by the, Violence of the Fire. Char- coals 
are ſo leaſt of any; becauſe, though they were ever 
ſo minutely pulverized, they ſuſtain for whole Days 
together the moſt violent Fire, in a Veſſel which is 
bur negligently covered, yet without being quite burnt 
to Aſhes,” But you will in vain expect the Effect 
defired;” unleſs 100 uſe an exact Regimen e of the Fire 
in theſe Operations. KD | 
461. There are ſome Bodies fixt of themſclves, 
which may be Tendered volatile, by adding volatile 
Bodies to thein; fo that they are, by different De- 
grees of Fire, reſolved i into dry Vapours. If Vapours 
thus produced collect together, when you oppoſe to 
them 


| 
| | 
| 
| 
| 
| 
| 


appt 155 Je y't hemſelves k 


may be ver conveniently made in the following 


collected; 4 particular 1 00 is T6 equired, which 
Manner: Inſtead of the 


ing at Bottofß four or five, Holes Da 
- diameter; in ſuch wage chat the wide. Orifice of MY 


Mouth of the Cover, all the 
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p prtativ't tlelk ae, But they ar 


cHief Rod | e pF Sublimates, when they 
form à ſolid" Ra When 1 9 1 ER only % 
det the Form of ly 2 a Powe ers, they are called the 
_ Flowers” 'The e is performed either in Lu 
clbfe Veſts S (lic thod is is tulficiently explained tak 
_ In" amo wo the Wiltings of Chemiſts). or in n Ele 
| n Air, in which Caſe it is particularly called ei. ly 
jet Geber or Ghaybet's Sublimation. The latter is : 
3 very common, but chiefly known among vol 
Metallur iſts, in moſt of the Operations of which i Wt ©" 
is alway 7 made ufe of, while theſe Vapours apply 9 
ene to the Walls. and Funnels'of Furnaces, 0 
| nt * the 'Scurfs and Flowers of the Furnaces M 
| 80 18 11 0 
4; ; 425 Sublimatiohs' are alſo 7 5 very well i in clofe | * £ 
Veſſefs"'by the rſt! Method (5 46105 eſpecially if * 
yo" Slal, -Veſlels uy Nane of bearing the Fire: WI 
Bot there are many Foflils, which, 4 80 you uſe . 
. the violenteſt Fire, yet prove vety . fager i in cloſe bp 
Veſſels; 0 that ye vou can do 8 0 little, or even 12 
nothing at all with e 3 on the "contrary, Br 
ar, 55 the ſecond Met had ca 1 8, preſently re 

2 reſvIved: into abundant“ 125 Fire, | 

which muſt be blown, vety & 15 t is eaſy to $1 
experience in the Calamine, i in 1 6 gil Tutties, WE inn 
and the like. But that this Sublimarion may be made if it 
peffeckly, and the Flowers and SL dichtes be exacth (6 


unnel 2.39 Ne 4), put 
upon! the Cover of the mel ling Fu ae 7 arg e earth - 1 


en Pot, not glazed within, of a, 15 re, hav- tal 
le 1855 Tach i in a 


the ſaid Por, inverted, may b be received 1 into the 
Bottom of it look up- 


wards: then put upon this Pot in an inverted Situa- 
tion 


— ch CD +» 


the Joints of the Cover and Pots on the e wich 


Jalken away and ſeparated. The Pots, or other Vel- | 
ſels adapted to this Uſe, are commonly called Audu- 
| hi, or Aludels, 1118 | | 


| of Vapours. (4.) When the Body Fanz grows 


As sav IX G MpaTars: 18 


NME 1089 
tion another of dhe lame. Kind, . ſomewhat ſmaller >: 
bored at Bottom in the ſame Manner as the firſt, Pot 


which was ſet on the Cover; You may, if there ig 


any Neceſſity, . put upon this ſecond Pot a third 


of the ſame Kind, and in the ame Manner: Secure 


cy 


Lute not very tenacious, that the Pots may be eaſily 


d! 
94 


463. Roaſting, called in German Boſten, is when 
volatile Bodies are ſeparated from fixt ones by the 


0 — 


combined Action of Fire and Air. 


Corall, Therefore this Operation agrees with, the 
Sublimation (5 461, 462), when 2 volatile Body, re- 


ſolved in Vapours, is collected: becaule, after chis 


Manner, Sulphur and Arſenick are extracted out of 


a great many Ores, and are refined. 


- 


464. But this Separation (F 463,) is ſometimes dif- 
ficult enough; when, for Inſtance, the whole com- 
pound Bod melts in almoſt the ſame Degree of 
Fire, that is neceſſary to cauſe a volatile Body to be 


diſſipated in the Air, Therefore, it is chiefly neceſ- 


ary at that Time, 1. Previoully to pound alittle the | 
Body to be roaſted, that its Surface contiguous to the 
Air may be increaſed : (2.) A gentle Fire is required: 


: . 
1 8 
5 


6.) A freer Acceſs of the Air, which is the Vehicle 


2 
* 


into large Clots, the Surface of it muſt be reſtored to 


| its former Extent, by repeating the pounding. 


, 


(5.) It is neceſſary that the Matter be ſpread. wide, 
and never collected in a Heap. Bodies refractory in 
the Fire are more eaſily roaſted: for you may con- 
ſtanly uſe a great Fire to them, nor need you, repeat 
the Operation ſo often, However, you muſt always 
take Care, that, while, the volatile Bodies are diſli- 
bating they, at the ſame Time, do not take ſome 
thing from the fixt ones (5 461). For this happens 
in a great many Caſcs,, hen you uſe too, imperyous- 


% à Fire, 


* 


; | 
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2. Fife ip the k Be ziaving : to prevent GO they use 
ſometimes to add ſome, fixing Body of which we 
ſhall ſpeak in 2 pcs Jpepiat Mz in Its Proper 
Place. \ 2109 ibarenl do 
465. en differs Pte 1 5 roaſting 
(5463, 464), as to the Manner of operating, but 
only with regard to the Aim of it. For in Calcing. 
tion (though this be often attended with the Diſſipa. 
tion of the Volatiles) they only have Regard to the 
fine Comininuting of the Body. Therefore, by Means 
of this Operation, the Body falls preſently into Duſt, 
under the Fire itſelf of the . Calcination, or at leaſt 
ſplits eaſily, when a moiſt Air, or Water, comes af. 
terwards in the Way; which happens 1 in Lime-ſtones; 
Another Effect of Calcination is, that pliant Bodies 
aſſume a brittle Texture, as may be obſerved in Me. 


* by 4. 
as wed 
4 


7 A 


tals; and that the hardeſt Bodies may be ſplit, and 


thus be afterwards more eaſily broken in Pieces: In 

which Caſe, it is often uſeful all of a ſudden to pour 
cold Water upon calcined Bodies, even when they 
are hot to the utmoſt Degree. You have Inſtances 
of this in Flints,  &c. dig the Calcination is 
better performed by adding certain Helps. Thus 
Tin turns immediately to a Calx or to Aſhes, by ad- 
ding Lead to it, 3p by Means of a very ftrong 
. 

Coroll. Thence it is plain, that. you muſt uſe in 
Calcination the ſame Manner of Operation, as in 
roaſting (& 464); becauſe the former is performed by 
the Separation of the volatile Bodies; 0 Ne everthelck, 
it is not ſo in others. 

Scholion. Both theſe O perations & 463. 8 ) are 
moſt commonly. confounded with each ather,, on accom 
of their great Affinity ;, ſo that ſometimes Caleination's i 
1 called Roaſting, & vice verſa. 

466. When any Part of a compound Body de 
in the Fire, is ſeparated from the Reſt, in 85 Man- 
ner, that one Part ſinks to the Bottom, and the other 


cim at Taps this Operation is, calkg Precipits- 
| 10711: 15537 | tion, 


Ans Are. 3 


tion Fuſion, "It Gertnan Trockene 2 eidun ., 
5 'bebvier Furt is 0 — 5 3 


rern, 


Means of which one keeps the other in a State of 
EL Difſolution. © For Inſtance, the reguline Part (& 16.) 
of Antimony, and mineral Sulphur (§ 138.) diſſolve 

each other mutually, and conſtitute crude Antimony 


: 2 WW a 


if you add Iron, Copper, Silver, Cc. which are 
more thoroughly penetrated by Sulphur (8 147. Co- 


(F 332); then the Regulus of Antimony is freed of 


Sulphur. Such a Precipitation by Fuſion happens 


u count, though they were in ever ſo ſmall a Quantity 


nin a Coppelling, they ſhew themſelves very clearly to 
de Eye, when the Scoria is abſorbed; whereas ſo 
5 | ſmall a Regülus of theſe Metals would have been as 


it were buried and hidden under fo great a Quantity 


of Scoria. Nor is Precipitation by Fuſion lefs'ne- 
a! Bl ceflary, to obtain almoſt all the other Metals, which 

con this Account are called imperfect; unleſs, per — 
aps, you e: ccept a very ſmall Quantity of native 


Metal, which, de can hardly be called 
truly pure. Be lides, they, are all ko be had either in 


1 101 


* That is 45 Parting, or — in a a dry Manner without. 
any fluid Menſtruum. 


F orm 


5 50 „ee Aide's dhe went Vine: by 


($145 ); nor can they be ſeparated from each other 
by Fire alone, without deſtroying the Regulus: But 


roll. 3), and are thus reduced to the State of Ore 


the Sulphur; and ſinks to the Bottom, as it is hea- 
vier than the additional Bodies then joined to the 


in Vitrifications (F451), Scorifications (F 452), and 
| Coppellings"($ 454); while one Part turns into Glaſs 
or Droſs, the other metallick Part, if there is any, 
keeping ſtill its metallick Form, is collected at the 
Bottom of the ſpherical Veſſel. Therefore, Silver 

5 WW and Gold, which are hardly ſubject to a perfect Vi- 
rification, do conſtantly remain, and on this Ac- 


. — EE 
—— 


$I Pets — * - - 
— — — is 2, —— 2 3 — — 
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_ AAT ef 
Form of Earth, or in that of a ſolid De in the fir 


| Cafe, you make Glaſs by a bare Fuſion : in the ſe. 
|  copd, if the Sulphur and Arſenick, which, together 


With the metallick Part, do conſtitute an Ore, ar, 


ſcattered” N Roaſting (54 8 the Ore deſtitute of 
the oily Phlogiſton becomes Glaſs in a pure Fire; 


which Glaſs may be mixt with unmetallick Stones and 


Earths: but, by adding Phlogiſton to it, this me. 
talliek Glaſs is reduced to its metallick Form, and, 

0 long as it * under this Form, it cannot by 
Ken, with the Glaſs of the other Species, but ſinks 
tothe Bottom of it; except only a very ſmall Quan. 
tity of it, which is detained by the Clammineſs of the 
Glaſs, Therefore the Lebenden Body bere is 
truly the Phlogiſton. For any Body that takes awa 
the Connexion, by the Removal of which a Precips 


Attion is operated, is called precipitating, in Germ 


Vieger⸗chlag. 


468. When ſuch is che Nature of the Ores, or d 
the metallick Mixtures, that, while one Part of them 
melts in the Fire, the other more refractory remain 


ſtill folid, then the firſt, melted in a mild Fire, flows 


_ - out of the Interſtices of the other, and is thus ſep 
rated. Which kind of Separation i is called Eliquati 
os, in German Saigerung *. 


469. The Perfection of this Operation (§ 408.) 
vires, 1. the different Fuſibility of the Parts that 
comtitute the Maſs. Lead, for Inſtance, melts into 
one Maſs with Copper in a great Fire; whereas both 
cannot diſſolve each other in a middling Fire: but i 
the Maſs, compoſed of both Bodies confounded toge 
ther, is afterwards expoſed to a mild Fire on an in- 


clined Plane, then the 2 alone melts, and the 


Copper, become brittle and ſpongy, remains in its 
ſolid Form. However, this Separation is not ſo per- 
fe&tly made, but there remains a little Leadin theCop 
per, and a little Copper is carried away by the Lead: 
Wherefore, 1 it is requiſite, for this — that 


In Engliſh Smelting, or running dolen the Ore. | 


_ 
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theſe Metals be not mixed together in too ſmall Pro- 
tions: for if one thouſandth Part of Lead was 
mixt with the Copper, & vice verſa; the Eliquation 
deſired would not ſuccced. 2. It is ſometimes neceſ. 
ſary to add Ingredients, that may either deſtroy the 
Force by which the ſeveral Parts cohere together, or 
even ſometimes procure an eaſier Flux of the Matter: 
for the Mixtures of the other Metals, cannot without 
| Additions be ſeparated by Eliquation, as Copper and 


Lead were juſt ſaid to be. For Inſtance, Gold, Sil- 
er, and Copper, confounded together, remain in 
the ſame State in any Degree of Fire, Therefore, 

e co make the Eliquation of the Gold and Silver, out 

b of ſoch a Mixture, you muſt uſe the ſame Additions 

IJ as in the (§ 467.) Precipitation by Fuſion. Sulphur = 
i- BY added in this Cafe, does indeed diſpoſe the Copper to 
an WY abandon the Gold and Silver: but if theſe two, as it 


moſt commonly happens, are mixt in a very ſmall. 
Quantity to a very conſiderable one of Copper; then 
you cannot yet obtain the Separation of them: For 
ns beſides, that what we ſaid before (& 469.) concerning 
che Eliquation of Copper and Lead, is alſo true 
* here; Sulphur does alſo render Copper fluid, by al- 
moſt the fame Degree of Fire, by which Gold and 
Silver are melted. Wherefore, a conſiderable Quan- 
tity of Lead muſt be added in this Caſe; that, by 
Help of it, the Gold and Silver may be diſſolved in 
a gentle Fire; and thus the Copper be in a Manner 
waſhed out of them. e , 
infinite uſe in Metallurgy: for, by Means of them, 
minute Portions of Gold and Silver, may, without 
any great Expence be ſeparated from a large Maſs of 
other Metals: which it has not hitherto been poſſible 
to effect with Profit, by any other Method. Never- 
theleſs, theſe Operations have not been hitherto ſo far 
cultivated, as that Precipitation by Fuſion, and 
Eliquation may ſucceed completely in all Mixtures of 
Metals: for which Reaſon, Metals that are of a 
5 e ſma! 


470. Both theſe. ($ 466, 468.) Operations gre of 
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i Pfice, moſt commonly, muſt er c 
ain 4 "Separation." art wb "Jo | 

55 71. We call Solutions "moiſt; wth „body is i 
cributed through, the very. minuteft Particle of an 
aqueous, or in great part aqueous Fluid, in ſuch 
M.anper that both may turn into a Fluid to Appen. 
ance homogeneous, which goes through all Filter 
without being detained in them, and the ſmalleſt Pan 
of which contains in it a proportionable Quantity | of 
both the diſſolvent and the diſſolved Body. The $. 
lution of Gold in Aqua, Regis; that of Silver in Aqu 
Fortis, and that of all Salts in oh 1 are G 
. ſuch moiſt Solutions.” - oY 


: But Ex xperience has At us, that 251 Ferti if 

ſolves Silver mixt with Gold quickly ES when 
the Gold conſtitutes but one, and the Silver three 
quarter Parts of the Maſs: Nay, if the Solution i 
not too impetuouſly performed, the Gold 'commonly 
retains in ſuch a Proportion, without any Alteration, 
the ſame Figure which the whole Mals had befor 
the Diſſolution; ſo that in this Caſe there is no Res 

ſon to apprehend, that the Gold torn into minute 
Particles will be diſſipated | in part: which can hardy 
be prevented, when the Silver exceeds the three 
quarter Parts of the Maſs with regard to . Gald 


n 1 SY 
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10 Engliſh Parting. 6 
Ri . | There- 
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Cherefare,; Artificers make jt their Study, always to 
'bſerve exactly the Proportion Wh, Mentioned: 
Whence, the Reaſon and Origine ol f the Name 
Martatio f, 18 Se e 
| Coroll. Now, from what as been ſaid ($4 471. it is | 
aly to conclude, how. fallacious the Examination 18 
ade with Aqua Fortis alone (5 303.) of the Gold 
har bes been rubbed againſt the 'ouch- ſtone, N 
. Edulcoration. * 18, called, a kind of .moilt 


BER .T 


1 ld Body pot 4iffoluble i in Water, is diffolved by 
. a aqueous Auid; and 105 the Solution 1 is 16 050 


2 oe of the Pry to be 9 0 85 
bebe would ſink to the Bottom, may on all Parts 

be cobtiguous to the Particles of the waſhing Fluid: 
by which, Artifice all Solutions are facilitated. Like- 
(iſe, - boiling Water is ſometimes requiſite : for the 
eat, by che inward Motion and Rarefaction it oc- 
caſions, promotes in an extraordinary Manner all ſa- 
Ine Solufons. 3 i 
475. However, a perfect Ablution * the Salt, is | 
notalways btained by this ($ 474.) Method: for, as 

every. Part of the Menſtruum, contains in it a pro- 
portionable Quantity of the Body to be diſſolved 
($.471), and. there remains always ſome Part of the 


* Menſtruum i in the Body to be edulcorated; it is 48 
4; 5 a8 Might itſelf, that there remains at the ume 
re 


+ That 1. hi liter al ES Fourthing, 8 the Gold maſt 
0 be ut one i el yr the Silver is three fourths, 3 
* Or nan from the Salts. 


D 5 0 . Time : - 


| "Y The AR T of 
Time a prop vortionable Part of the Salt, anſwering 
to the been Qs Quantity of the Menſtruum. IL 
us take for an Inſtance 4 ſalt, alkaline, Aſhes 9 
| Woods: 1 ur upon them hot Water; make thi 
boil together with them for ſome Fime; and then by 
Decantation or Staining, ſeparate the Lye from the 
reſt: There will remain at leaſt one quarter Part of 
the Lye among the Aſlies; and of Courſe alſo a pro- 
portionable wal Part of the diſſolved Salt itſelf: 
pour. freſh" Water a ſecond Time, and decant it: A 
Quantity of Salt, though much leſs confiderable, wil 


for the ſame Reaſon again remain; and fo on fo 


ever. For which Reaſon, this Operation muſt he 
repeated, at leaft ſo often as that there remains butt 
5 very ſmall and inſenſible Portion of Salt. 0 
Cyroll. Hence, the Reaſon is plain, why: Caluso 
Gold and Silver made with Acids are ſo frequent) 
reduced with great Loſs: for the Acids as yet a. 
bering, being agitated by an impetuous and eſpecialy 
an Open Fire, 6, carry a great Quantity of Metal away 
with them; not even excepting Aqua Fortis itſelf; 
Which neverthelels, is ſaid to bes and in reality is 
# fixing Nature, but that only Wich certain Limits. 


eV 4967 Precipitation is called moiſt, in *Germat 


Fallung when a Body, which has been  diflolved 
Car the” moiſt way, is again driven out of the 
| Diffotvent, ſo as either to fwim in the Menſtruum, ot 
to fink ro the Bottom of it: Which moſt common 
| looks like Powder; but the Separation of the Men. 
ſtruum from the Body precipitated, is after ward 
perforined by either decanting, or filtrating, 
477. This Operation ($ 476.) is performed, either 
dy extratting; or evaporating in a gentle Fire, the 
diſſolving Menſtruum out of the fixt diſſolved Body; 
of by adding ſuch a Body, as is greedily diſſolved by 
that Menſtrüom: as if one Metal diſſolved in an 
Acid, is precipitated by another Metal, or by alks 
line Salt; for Inſtance, Silver diſſolved in Aqus 
Fortis, precipitated by Copper, Copper by Iron, 
Ion by Zink, and all Metals and Semi-Metals * 
| | 1 : D 3 0 FR 5 
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— intirely by pot-Aſhes, volatile and urinous 

Salts.) In ſhort, a Precipitation is alſo made by pour- 
ing ſueh Things as cannot diſſol ve the Body i in band, 

Neither alone, or joined to 2 AMHenſtruum that contins 

the ſaid Body, or at leaſt diſſoſve it in another, Man- 

ger, or even in a lefler Quantity, than if the Men- 

um had at firſt been uſed pure. In the firſt Caſe, 

Ia total Precipitation is performed, as may be ſeen in = 

the Precipitation of Silver out of Aqua Fortis, made 7 

by Spirit of Salt. In the ſecond Caſe, a great De- = 

turbation and Precipitation is made; but a ſecond . it 

Solution ſoon follows: As it happens, when Iron be- - i 

ing diſſolved: in Agua Fortis, you add to it, in a pro- 9 

per Manner, a Liquor perfectly clear from alkaline 

xt Salx: but then there remains moſt commonly a 

certain Part, which is not perfectly diſſolved a >a 

Time. In the third Caſe, there is but a partial 

Precipitation made: You, will have an. Inſtance of 

WS this, if Mercury diſſolved in Agua Fortis ſaturated 

wich it, is precipitated by common or ammoniac | 

Salt, or by their acid Spirit, A Precipitation is alſo 

ſometimes made by adding only a Quantity of Water 

to dilute: Such is that made with Regulus Antimonii, 

diſſolved in Spirit of marine Salt, or in Aqua; Regis: 

For theſe, Menſtrua do not diſſolve this Semi- Mel. 

unleſs they are concentrate. 

478. All this Precipitation 6 477. ) is helped on 

07 1 moderate Heat; by Means of which the preci- 

pitating Body enters more eaſily. into the Menſtruum. 

Then, you muſt have a conſiderable Quantity of Wa- 

ter to dilute with, except in the firſt Kind of Preci- 

pitation: For maſt commonly, the more concentrated 

Diſſolutions, aſſume the Conſiſtence of a Paſte, fo 

ſoon as the precipitating Body is added to —_— 

which hinders this woe mixing equally with the 

Solution. 81 of 2 . 
479. We Ahe annex to moiſt Solutions 5 471. 0 7 

te E's e ” which f is made, when falid, Hog 

9 218 Ine 645 f 10 

Abu . Or ae . ſry plain Water, 


+ _—_ 


not 
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not Abe e are ſeparated from each other 
by Water very well ſtirred, ſo as that the lighter, ty 
_ gether, with the more ſubtle Ones, may be forced oy 
of the Water, and the heavier and more ſolid, tha 
1 thats which reſiſt more, may remain at che Bot. 
tom of the Veſſels. See ae Was ſaid f 6 337 
* this, Were. To Fats A 


_ 


0 H A r. VI. 
Of of the Efe and Ufe of the Art if Ass AYING, 


iu E chief Effects of the Art of Aſſaying 
I «are to purify Metals, Semi-Metals, and 
other Foſſils, of all the heterogeneous Bodies the 
are found mixt with by Nature, and to ſeparate then 
therefrom : Nor has the Aſſayer any other Aim in 
all bis Undertakings, as will more clearly appear in 

Y our practical Part: For which Reaſon we ſhall not 

55 at at preſent deſcend to Particulars: _ 

"7 481, Nor is it yery difficult from date to con. 
885 how uſeful and neceſſary is that Art, whic 
at the Tame Time that it conſiſts in the Knowledge 

and eparation of Minerals, and in the appropriating 
them the Uſe of Men, affords beſides an infinite 
Number of Benefits to Chemilts, Handicrafts, Phy: 
ficians, Natoraliſts, Metallurgiſts, &c. The An 
of Aſſayi is nothing but Metallurgy brought into: 
ae Tomita Therefore, whoever has per: 


ceived the Uſefulneſs of the Fad le Fr never que. 


ſtion that of the Former. For if the Properties and 
Natur e of 4 Mineral found und, were not previoulſ 
detected by docimaſtical rations; ho would 
dare to be at 110 conſiderable e harges, for the making 
of a greater Apparatus ? which U be chiefly un- 
derſtoad of Silver, and of the Gold concealed init: 
Becauſe theſe. Metals ate moſt commonly. ſo ini 

A 2 e wen 


s IT 2 w 0 | 
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mately; adherent to other Metals, that they canfot 


482. Be 


Ans, wherein the Knowledge of the Mixture or 


Pureneſs of Minerals, as well as the Purifying of them, 


or the ſeveral, Compoſitions thereof, are required. 
For this Reaſon, its Uſefulneſs is very great, chiefly 
in that Part of Phyſick called the Materia Medica: 


Becauſe there are a great many Minerals made uſe of 


in Medicines : Therefore, a Phyſician muſt know 


them, as fo many Inſtruments of his Art: Unleſs he 


will run an equal Chance, of either hurting or doin 


Good, or even of doing nothing at all. This will 


be eaſily granted by every one that knows, how ſe- 
cretly the moſt poiſonous Minerals, ſuch as. Arſenick, 


| Copper, Lead, Sc. lie hidden in all the Species of 


Minerals: So that all of them, whatever they may 


be, ought to be previouſly committed to the ſtricteſt 


docimaſtical Examination, before they are received 


into the Shops of Apothecaries. 


483. But they above all beſtow their Trouble in 
vain, who being ignorant of the docimaſtical Art, 


Baurat make alchemical Operations, as theſe, 
among a5 . 
fection of Metals, and a thorough- Knowledge of 


them. Nor is there any more ridiculous Thought, 


chan to pretend to bring Metals to a greater Degree 


of Perfection and Pureneſs, and at the ſame Time to 


be ignorant of the common Knowledge of, and the 


Manner of ſeparating them, a Title they give to the 


docimaſtical Art . Whence it is no wonder, that 


Quacks..and Boaſters very frequently ſpend great 


Riches about the moſt trifling Operations. 50 
64. The utility of Aſſaying extends alſo to the 


Art of making Glaſs. When any, for Inſtance, has 
+ Mind te mate Glaifs of the Colour of Jewels +. 


. Thus are made the Paſtes for imitating antique Gems: and 
on chis depends the whole Art of Frameling, © 


0 
— 5 
& © * 4 


ſides, Aſſay ing 18 neceſſary to the other 


er Particulars, have in view both the Per- 
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For, in order to chis, cke Calxs of Metals are mo 
ny neceſſary : Becauſe, the Calx of even 
MM xp babe the leaſt Quantity of it, tinges Glaſk 
0 wi pecifick Colour. Therefore, that you my 
with Chrrnlnty produce the Colour defired, it is ne. 
ceſſary that your Metals be of the utmoſt Purenck; 
| Now, this can never be effected without docimaſticy 
Oper tions „For, hen bux one thouſandth Part af 
Metal mixes to the Tritt of which Glaſs is mad, 
that is to the Mixture of Salts and F lints, to which 
_Eigharge of LeadiCalx is ſometimes added, you 
Glaſs is, immediately tinged with ſome Colow, 
whereas it was to have none, but be quite cryſtalline 
But if you are willing to give your Glaſs a certain 
Colour, to be produced by the Addition of one or 
many Metals, another Metal mixt with it in ever ſo 
| {mall a. Quantity, changes it entirely; hence it is f 
Very difficult to give the pureſt Ruby- Colour t 
Glafles,”” 


485. Bot Bs Knowledge of the Art of A ſlaying, 

is likewiſe abſolutely neceſſary, in the making d 
phyſical Experiments, eſpecially ſuch as have a Re: 
lation to the Nature of Fire, and its Effects upon 
mineral Bodies: That you may know, whether th 
: een under Trial is pure, or no: Unleſs you have: 
ki to indicate an uncertain Cauſe for a certain 
ö one, and to ſee always ſome new Event reſulting 
25 from the Repetition of the ſame Experiment. 
might here alledge many Reaſons, to demonſtrat 
5 oo Aſſertion: Were I not. obliged either to call i 
Hal ke with great Reaſon, or intirely to annihilat 

"thoſe Ex e which are ſo much valued by tic 
"Mud e, and illuſtrated with Speculations which 
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Wherein the Manner of performing the doci- 
maſtical Proceſſes is taught. 


99854 


n)). Dee... 
IJ Hemiſts call Proceſſes thoſe Apparatus's, by 
* * which they perform thoſe Actions, whereby 
certain determined e are produced in 5 
| the Objects of their Art. Therefore they have been 

in another Place (Part I. $ 443.) called Operations. 

For as a ſimple Action, when alone, cannot always 

effect the deſired Change; it is eaſy to conceive, 

that, not only ſimple Operations, but alſo many of 

them combined together in a thouſand different Man- 

ners, are comprehended in the Proceſſes. Whence it 

happens, that ſo great, nay, an infinite Number of 
Proceſſes may be compoſed of the few Operations we 

have (Part I. Chap. V.) mentioned: For according 

as theſe are variouſly employed and managed about 


5 the lame Subject, fo there are many various Proceſſes — 
= FVV = . 
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Objects though theſe different Series of Operation, 
do nt always anſwer the Intention of the Artifice, 


ceſſes hy a imple Operation; it is evident, that ye 


greateſt Ski) conſiſts, in chuling he Operations ne; 


them ſuitably ; which cannot be done, when any 
| Proceſs is _ reſolved into its ſimple Operations, and 
_ theſe afterwards grammatically referred to one and 
the ſame Claſs: Partly, becauſe a great many che. 
mical Operations, not properly belonging to ou 


ina ſubſidiary Manger; for Inſtance, Diſtillations, 


maſtical Proceſſes, our chief Regard muſt be, to ſi- 
_ tisfy the Underſtanding rather than the Memory of 


thoſe Proceſſes, which being of themſelves intelligi- 


but are rather of Help, for the better Underſtanding 
of them, or at leaſt 2 857 nothing of what fol- 


Words, u from v 

| Help of a ſhort Theory. Likewiſe, thoſe that ar 

 moregaly to be done, muſt, as much as poſſible, bepur 
before; the more difficult, Then, if many. Operation 
are required for producing the Effret, it will be pro- 
Vs to divide the whole Apparatus into ſome Proceſs, 
leſt, being ſo numerous, they ſhould; perplex one 
another; and, as much as Poe conſider ſepa. 
rately the b 


2 


Therefore, as the Change of the Subject, which j 
dur chief FPurpoſe, cannot be perfected in the Pro. 
cannot here proceed according to that Series which 
we have given (Part I. $ 448), in the Table d 
Operations; partly, becauſe, in the proceeding, the 
ry for. the. Chang proportionably to the 

of the Subject, an 


ariety 
the Intention, and in compoſing 


1 


Subject, nor even mentioned, are often made uſe d 


Evaporations, Cryſtallizations, and the like. For, 
in the Explication we are about to give of the doci- 


Beginners; that it may be an eaſy Matter for them 
to imitate the Proceſſes explained to them. We gain 
the firſt of theſe Ends, by giving the firſt Rank to 


ble, require not the Knowledge of the following, 


lows, that may not immediately be explained in a fey 


Words, or be underſtood from what precedes, by 


- 


different Changes, after 


aving | deduced | 


A 


: ” them 


\ , 


- 
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chem ſeparately. For the fame Purpoſe, likewiſe, 
ve ſhall ſubjoin to the Deſcription of every Apparatus, 
the ſeveral Manners of proceeding, and every Thing 
moreover to be obſerved; left all theſe things being 
diſperſed, ſhould avert' the Attention from the De- 
ſccription itſelf of the Work, or puzzle the Beginner. 
But, it will not always be poſſible to fulfill every one 
Jof the Rules hitherto eſtabliſned; becauſe the Firſt 
and Second chiefly, will now and then bear an Ex- 
ception, to avoid a greater Inconvenience. For this 
Reaſon, it is not always convenient to give the firſt 
Rank to the more ſimple Proceſſes, becauſe they are 
performed with greater Difficulty; nor to give 
it always to the more eaſy, becauſe they require a pre- 
vious Knowledge of ſome of the foregoing to be 
brought to their Perfection. We muſt then be al- 
lowed, to ſelect ſeveral Series of Proceſſes, and out 
of theſe, well compoſed among themſelves, to eſta- 
bliſh the moſt convenient Order, We then thought 
it very proper, to begin with thoſe Proceſſes which are 
made with Silver and. its Ores: For in theſe, there - 
zs no Neceflity but of a ſimple Separation of the he- 
terogeneous Bodies; and even this is performed by 
Additions more ſimple than in the others; wherein, 
beſides this Separation, an intimate Combination of 
the Phlogiſton is required, for a Reduction into a me- 
tallick State. Next, the Effect of the Menſtrua is 
moſt commonly evident to the Senſes, in Operations 
made upon Silver, during the Action itſelf : Where- 
fore, the Degree of the Fire may be meaſured as 
with the ſureſt Thermometer: Which does not ſuc- 
ceed ſo well in the Proceſſes to be uſed for the other 
Metals; becauſe theſe, moſt commonly, muſt be 
treated in cloſe Veſſels, on account of their Deſtru- 
ckibility. And this Deſtructibility itſelf is the Cauſe, 
why theſe Proceſſes ſo ſeldom meet with good Suc- 
cels; becauſe the Greatneſs and Duration of the De- 

| gree of the Fire, are very difficult to be exactly de- 
termined, and the Effet, while it is produced, can- 
not be ſeen; but, when the Proceſs is finiſhed, then, 
1191010 | | | indeed, 
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indeed, and no ſooner, y. you 2 E of determin 


1 has, ſu ge og. Aber Heſides 
ay 8405 e other Minerals, al 
Ol t 


IM tals, 
to know whether there i; 


hem Underg o a rial, 

any Silver in * their Diſpoſition in the Fire 
and in the ſeveral Menſtrua, Nase with the 
greateſt Evidence in theſe Proceſles and by it, the 
Proctfies to be made with them afterwards, are in. 
dieed very much facilitated. Theſe Proceſſes muſt be 
followed by thoſe that are made upon Gold: Fu 
theſe, in many Reſpects, have a great Affinity with 
828 beſides that both a greater Variey 

of Operations, and now and then difficult manul 
Works, are. met with in theſe. The Reaſon of the 
ops which the Proceſſes are to follow. each other, 
Wioi:th the other Minerals, will appear from the Ny 
EE itſelf of treating _ 
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Precipitation f Silver i part! 8 45 2, 465 0 aids with 


(ibid. & 1 755 388.) and e 8 5 . 9 
— 5 . 
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and eight the like Centners of granulated Lead, 
2. Then have at hand the docimaſtical Teſt (Part I. 


this Lead the pounded Ore (No 1), and then cover it 
| quite with the Remainder of your granulated Lead. 


the aſſay-Furnace (Part I. Plat. III. Fig. I), and in 


grow clammy, melt, and be thrown towards the 


5 A * -\ 1 
n 4 % 


Lead; by Scorification, out of its eafily -fuſible oper, 


1. OUND the Ore: in a very BEE Iron- 
| Mortar, into fine Powder. Of this weigh 
onedocimaſtical Centner (Part. I. $275); 


Plat. I. Fig. 7.) which muſt not have as yet ſerved 
to any Operation: Pour into it about half of the 
granulated Lead (No. 1.) and ſpread it with your 
Finger, through the Cavity of ir. Then put upon 


3. Put the Teſt thus loaded under the Muffle of 


the hinder-Part of it: Then make your Fire, and 
| increaſe it by the Degrees mentioned (ibid. F 235.) 
If you look through the Hole of either of the Sliders 
(ibid, Plat. III. Fig, I. m. n.) you will ſoon ſee, that 
the pounded Ore will be raiſed out of the melted _ 
Lead, and ſwim upon it. A little after, it will 
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Border of the Teſt: Then the Surfate of the Lead 


will appear in the Middle of the Teſt, like 2 bright 


Diſe, and you will ſee it ſthoak' andiboil-{13d. $ 28); 


So ſoon as you ſee this, it will be proper to diminiſt 


the Fire a ſmall Matter, for a Quarter of an Hour; 


ſo as that the boiling of the Lead may almoſt ceaſe. 
5 Then again, increaſe the Fire to ſuch a Degree, 
that all may turn into a thin Fluid, and the Lead 


may be ſeen, as before, ſmoaking, and boiling with 
great Violence: The Surface of it then will diminiſh 


dy Degrees, and be covered over with Maſs of Sco. 


ria s. F inally, have at Hand an Iron-Hook (Part l. 


Plat. IV. Fig. VI.) ready heated, wherewith the 
whole Maſs muft be ſtirred; eſpecially towards the 


Border; that, in Cafe any ſmall Parcels of the Or 
not yet diſſolved ſhould be adherent there, they may 
be brought down, taking great Care, not to ſtirr am 


the leaſt Thing out of the Teſt. 


4. Now, if what is adherent to che Hook during 


the ſtirring, when you raiſe it above the Teſt, melt; 
quickly again, and the Extremity of the Hook grou 
cold is covered with a thin, ſmooth, ſhining Cruſt; 


it is a Sign that the Scorification is perfect; and it 


will be the more fo, as the ſaid Cruſt adherent to the 
HFHcook, ſhall be coloured equally on every Side. But 
in Cafe, while the Scoria's are ſtirred, you [perceive 


they adhere in good Quantity to the Hock though 


quite red hot, and are inequally tinged, and ſeem 


duſty, or rough with Grains interſperſed here and 
there, it is a Sign that the Ore is not entirely turned 
to Scoria's. In this Caſe, you muſt with a Hammer 
ſtrike off what is adherent to the Hook, pulverize 
it, and, with a Ladle (ibid. Plat. IV. Fig. XI), put 
it again into the Teſt, without any Loſs or Mixture 
of any foreign Body, and continue the Fire in tie 


ſame Degree, till the Scoria has required its Perfe- 
ction and the above-mentioned Qualities. This once 


obtained, take the Teſt with a Pair of Tongs (ibid. 


togethei 


* 
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ther with the Scoria ſwimming upon it, into a 


8 (ibid. & 244, 22g.) made hot, and rubbed with 
Tallow. Thus will the firſt Operation of the Proceſs 


above three Quarters of an Hour. 


the Regulus grown cold, and again examine whether 
they. have the Characteriſticks (No. 4.) of a perfect 


clude; that the Silver has been precipitated out of 
Lead. 


DOE of the Veſſel : But the Fire muſt be mode- 
rately ſupplied, and the Veſſels 3 good, 


conveniency, that the Silver. is diſſipated by Grains in 
the ſmall Hollows of the corroded Ore, and ean hardly 
be well collected again, when the. Ore has but little 
Silver in it: Nay, there is ſtill more Time to be 
conſumed, to obtain the perfect Deſtruction of the 


3 


55 it ney; 
. Uſe and Reaſons of the Proceſe.. 
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Prefence of Sulphur and Arſenick : Both theſe, when 
they are not very ſtrongly inherent to the Silver, and 
when the Ore 1 is broken ſmall, and. extended: widely 
in a ſmall; Quantity, are in Part ealily diſſipated by 


976, 174: Coroll. 2.) the lighter Part of which ſwim- 


be performed, which does not commonly indeed laſt 
5. With a Hammer, ſtrike the Santi hn 8 of * . 


Scorification: If they have, you may thence con- 
the Ore ane, to eee and received by the 
When che e laſts jodger chan (N.. 9. 0 


we mentioned, the Lead at laſt turns to Scoria's, or 
Litharge and the Silver remains collected at the 


to produce this Effect; for they ſeldom reſiſt to the 
Strength of the Scoria's of Lead long enough, ſo as 
that the whole Scorification of the Lead may be 
vito.an End: Which has afterwards chis In- 


Lead, by Means of the combined Actions of the Fire 
and Air, A the Scoria's map e at the WP: 


"1; The State of the Silver-Ore depends. upon the 


the Fire, and in Part abſorbed by the Lead (Part I. 


0 ning upon che heavicr becomes very clammy by 


means 
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Silver, 18 diſſolved by that Glaſs, melts, and aſſumeʒ 


of this Kind. The Silver then remains immutabt, 


biftinek, Operations; vis (1.) by roalting, (2. b 
Operations. 


the Volatiles, and the Diffolution by Litharge may 
be the ſooner effected. This pulveriſing muſt then 
be done, before the Ore is weighed, becauſe there i 


or the Iron Plate on which it is made fine; which 
Part being loſt, the Operation is not exact. Erin 
was in the right, when he preſcribęed 8 Centners of 
Lead, for the ſubduing of the fuſible Ore; Neverthe- 
leſs, it muſt be owned, that this Quantity is ſuperfl- 
rites, Sc. it is eaſy to ſee, that there are an infinite 
be needleſs to determine exactly, and moſt commonly 


ſides, a little more Lead does not render the Proceſ 


Quantity of Lead, the Scorification is never com 


means of the Sulphur which is in the Ore q but When 


this is diſſipated by the Violence af che Fire, it tuns — 
into Glaſs or Scoria's. But when Arſenick is precb. l g. 
mihant in the Ore; the plumbeous Part turns im. ;« 
mediately into a very penetrating, and very fuſi . of 
Glaſs, having a diſſolving Efficacy, unleſs the Arc, Will 
nick lies hidden in a white Pyrite or Cobalt. PR * 
this Reaſon, the fixt Part of the Ore, which is ng for 


the Form of Scoria's: The unmetallick Earths, and 
the pure Copper or Lead-Ores-thereto adberent, at 


and being freed of theſe heterogeneous Bodies, which 
are perfectly diſſipated and partly melted, it is preci 
pitated, and received by the remaining Regulus of 
Lead. Therefore this Proceſs is completed by three 


Scorification; (3.) by the melting Precipitation of 
the Silyer, which is che Reſult: of che rwo forme 


2. The Ore mult be pulverized very fine, in or 
der to increaſe the Surface; that the Diſſipation of 


always ſome Part of the Ore adherent to the Mortu, 


8 gs gSmDp0oSSToOGCTESSY £32229 


ous in ſome Caſes : However, as the Fluxibility of 
Silver-Ore depends from the Abſence of Stones, Py- 


— 
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Number of Degrees of Fluxibility, which it would 
very difficult to determine by the bare Sight. Be. 
imperfect; on the contrary, if you uſe too ſmall 


Pletel 


containing Sulphur and Arſenick in plenty, that de- 
ſtroy a conſiderable Quantity of Lead: Such are the 
red Silver-Ofe, and that wherein there is a great Deal 
of ede ſteel-Grainetf Lead-O re.. 


it is not proper to make one and the fame Teſt ſerve 


no foreign Body may accrue to that in hand, or that 
nothing may be loft of the Weight already deter- 


pnclean'Veſfels and Tnftromenrs. 

. There are ſome, who wrap up their Ore in a 
Paper, or put it into a ſmall Ladle,” and hold it 
thus upon Hot boiling Lead: But we reje& this Me- 
thod, becauſe the Volatiles, eſpecially the Arſenick, 
deing agitated by ſo ſudden and violent a Heat, may 


Silver-Ore, which being expoſed to a ſudden, violent 


* 


there are bot Particles of Flint, Spaad, Allum, and 


themſelves. To prevent this, it is enough to cover 


covers chem, they are ſo much involved by its Calx 
grown'clammy, that they cannot leap out. 


too much attenuated Litharge, which is continually 


generated out of the Lead, from penetrating 


Surface of the Veſſel, Which is contiguous to the 
Lead, contracts Cavities, or being totally conſumed 


AssAVINX G METALS. | 209 | 


3. When you intend to make a N Proceſs, 
ſam 

ſor many Proteſſes, but you muſt always chuſe a neẽ-ẽ— 

one: For in all Proceſſes, you muſt take Care that 


mine? Which will eafily happen, if you uſe old, 


carry off along with them a great Deal of the Silver: | 
There are likewiſe many Ores, but chiefly the red 


Hest, Burſt aſunder and (liſperſe; or if they dot 
06 ſo, at leaſt you will never be certain, whether 


other Stones interpoſed, which crackling, may eaſily 
fing ſome Part of the Ore out of the Veſſel along with 


de Ore with granulated Lead: For then the Ore 
grows warm by degrees, and as its Particles, when 
burſting out, muſt go through the melted Lead that 


. F the Fire muſt ſometimes be diminiſhed in the 
Middle of the Pröôceſs, it is in order to hinder the 


of the Teſt,” and from corroding it: Which is eaſily 
done, when the Fire is over-ſtrong: For then the 
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by ſmall Holes lets the Regulus flow out of it. 
The Veſſels that are moſt ſubſect to this Inconveni. 
ence, are thoſe in the Materials of which, Lime, 
Plaſter, and Chalk are mixt: "Nay, theſe Bodies 
which are of their Natute refractory, being eroded 
during the nog wn: at the ſame Time commu. 
 nicate* a treat Clammineſs to the Scoria; ſo that a 
great Quantity of the Maſs remains adherent to the 
Teſt, in the Form of Protuberanees, when you pour 
it out; whereby a Len Ry wo om of the Repuly; 
are detained.” 01971321 DODTOIL TT TOD - 
6. There are a great many Affayers; who take 
for a Sigtizof the Compleatneſs of the Scorification, 
the Quantity of che Scoriæ; that is, when! theſe have 
covered the whole Surface of the Lead. But this is 
very uncertain: For, if the Teſt is a {inal Matter 
narrower; and of Courſe as much deeper, or if you 
ſcorify (SIONS that ate leſs rich then indeed 
the 8 of the Lead will be covered over with 
the imperfect Scoria, long before the Scorification'is 
perfect. The Quality of the Scoria is a much ſurer 
Sign; and this muſt appear quite Neg” e naps 
to the Deſcription of it given (No. 4. of the A 
In the mean Time, the” Colour 'and Brightneſs oy i 
differs according to 'the Variety of the Ore; how- 
ever, it is moſt commonly brown, or black, and o- 
paque; which is owing to the Iron and Cop or, from 
which the Ore is ſeldom altogether free; For theſe 
Metals tinge Glaſſes with very deep Coſours. Te 
Colour of the Scoria is ſeldom half tranſparent, red- 
_ diſh; or yellow, like Roſin. But when theſe Cha- 
racteriſticks are wanting, you may be ſure, that al 
the Silver is not yet 'precipitated out of che Ore, 23 
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7h Separate of Silver out of the Regus, Proc, I. by 
wall (Part L. 5 440) 


N itt N 


HE ee of ee out of Lend, when i it 
has been. precipitated, / and e by the 


Leda may indeed be intirely made by the „ 


of the foregoing Procels/ as well as (Proc. I. Appar. 


N.. 5). But this Method is tireſome, on account of 
Ithe Inconveniencies mentioned in the ſame Place: 


Therefore, the Thing is better done hy cop elling. 


But for this: Reaſon a Scorification muſt; precede; that 


thoſe; Bodies, which greatly reſiſt a ſufficient Attenu- 
ation to be effected by the Scoria of Lead, may be 
previouſly, ſeparated, and that the Addition of ſo 


on a Quenty. of Lead may. not be wochen. 


T9Y « "> De 
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1 Ihe e Funaeg 1 the 


Muffle, two Coppels of the ſame. Bigneſs (Part I. 
Plat; I. Fig. III.) perfectly dry, and of ſuch, Capa- 
ity, chat chey may contain a Regulus, at leaſt one 
third Part larger than that which is to be put into 
chem: Make a ftrong Fire, that they may be red 


hot for a Quarter of an Hour, or more, and the 
aqueous Vapours vaniſh intirely. Then free your 
Regulus quite from Scoria's, by ſeveral gentle Blows 


of a Hammer, wrap it up in a clean Paper, and put 


it into the Fire gently with a Pair of Tongs; taking 
great Care, that the hollow Surface of the Coppel be 
not hurt: For which Reaſon, you muſt alſo take 


Care, that this be not angular or rough. Now, 


with a Ladle, put into the other Coppel as many 
Centners of the ſame granulated Lead, which you 
have uſed (Proc. foregoing) for the Scorification of 


[the Ore, ' All the Phenomena will appear the ſame 


as we have deſcribed (Part l. § 38), and the Scoria's 
© 2 which 


# 


tte Regulur may for the greateſt Part be conſumeq 


| Surface of the Metal; if this is almoſt flat, and the 


222 De * of 


which are perpetually produced by the Lead; being 
_ caſt upon the Bbrder, will be immediately abſorbey 
Ws Coppel, which? on this Account, will be 
tinged Wiha yellow, brown black Colour, in pro- 
porucng as the Scoria ſhall have penetrated into it. 
2. But fo ſoon as you ſee the Regulus boil wit 
Violedce and Smoke; diminiſh the Fire a little; that 


by a middling Heat. You will know that the De. 
gree of tlie Fire is very great, if the Smoke proceed. 

ing from the Lead, is driven up almoſt to the very 
Cieling of the Muffle, and if the Regulus in the Cops 
pel 18 gibbous at Top: In which, however, the 
Quantity of the Metal is to be conſidered: For 2 
large Maſs of Regulus makes the ſpherical Segment 
low, and à leſſer one makes it more acute, when the 
fame Degree of Fire has been uſed for each of them. 
Ihen, if the Coppels are fo bright with the Fir, 

as that it be hardly poſſible to diſtinguiſh how far th 
Scoria has entered, it is a Sign of a ſtill greater De- 
gree of the Fire. But you will know that the Degree 
of the Fire is middling, if the Surface of the melted 
Metal is plain, if the Smoke does not rife very 
high, and if the Coppel is coloured by the Scoria', 
which Signs indica that the Fire wants a Degree of 
Force. But if the Smoke wanders to and fro on the 


Ebullition of the Scoria's, «which are like Drops of 
Fire, is but weak, and theif Motion languid, if in 
mort the Coppels appear dark, it is a Sign that thx 
Fire has not its ſufficient Degree of Strength. 

3˙ If you ſee the Regulus conſiderably diminiſhed, 
the Fire muſt ſtill be increaſed : The Lead being 
thus conſiderably diminiſhed, the bright Sparkle 
will diſappear, and inſtead of them, you will ſe 
il 5, as it were, much ſiwelier than in the Beginning 
and the Middle of the Operation, quickly moving 
on the Surface of the Regulus, and croſling each 
other many different Wars When at laſt ai "all the 
Lead is conſumed, the tender Skin of the thin Scott 
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or Litharge, which being perpetually reproduced by 
the Regulus, had covered the Surface of it, is as it 
were pulled off. If the Fire at that Time is not 
ſtrong enough to keep the Silver in a State of Fuſion; 

the Colour of the Regulus of Silver remaining; 
changes ſuddenly from a faint fire Colour, to a ſhin- 


ling one; Which Brightneſs is called in German 


Plicken. But if you have uſed. in the End fo great 
2 Fire, as that the pure Silver may be kept in Fulion, | 


this Alteration of Colour, does not appear, but the 
granulated Metal continues to ſhine bright. Silver, 


in the Moment it grows ſolid, commonly emits out 


| 0 . o ay XY 1 1 L 
of itſelf Ramifications like a Vegetation, and which 


d p * 


” % 


are ſometimes: very delicate and elegant. r 
4. When the Phenomena above-mentioned (No. 3) 


have been ſeen, leave the Coppel ſtill one or tw 


- 


Minutes under the Muffle; then take it out, an 


with a Pair of Tongs (Part I. Plat, IV. Fig. III.) 


take away the Metal in Grains: And if any Scoria 
or any Bit of the Coppel ſhould happen to adhere 
| to it, wrap it up in a Paper, and preſs it between 


a ſtrong Pair of Tongs or between the Chops of a 
Vice; That the brittle Droſs may go off without 
Loſs of the Regulus; which ſhall be very white, 


and full of mall Pits underneath: But if it is tinged 
wich a neat; yellow Colour; you may be ſure that 


4 


it contains a great Deal of Gold, |, © 
5. If you want next to determine how much Silver 


od have fetched out of the Ore, put in one Scale 
the Silver-Regulus, which has remained of the Re- 


gulus in the Scorification; and put in the oppoſite 
Scale, together with the Weights, the Regulus which 
remained, in the other Coppel, out of the fame 
Quantity, of granulated Lead, as you have uſed for 
the Scorification: For the Lead by which the Scori- 
fication has been made contained as much Silver; 
and this has joined itſelf by the Force of the Opera- 


tons, to the Regulus obtained out of the Ore. 
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1. When yon are chufing a Coppel, you mu 


| have, Regard to the Capacity of it; for Inſtance 
whether it anfwers the Quantity of Metal to be pu 
into it, or no. Too large a Size is no way detri 
mental, but only uſeleſs. Whereas, if it is too ſmal, 
the Operation does not ſucceed well. For if the 
- Coppel'is Idea with too much Lead, the Inſide df 
it is at laſt corroded and ſplit, by the Litharge into 
which the Lead is diſſolved, and which finally con. 
ſomez every Thing den, if the Aſhes of the Cop 
pel are already ſaturated, a greater Quantity of the 
Litharge cannot get into it fo quickly, and that Par 

1 of it. Which is then abſorbed, runs through upon the 
Bottom of the Muffle: Which has this Inconvenience, 
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| This emiſſion of Sparkles, when perceived foot 
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enough by the Artificer, may indeed be at any Time 
prevented, by a large Coal that cloſes the whole Ca- 
vity of the Coppel, when put upon it like a Tile: 
But, as ſome Metal flies off when this,Defect is firſt 
| obſerved, and before it can be remedied, n this very 
Account, an exact Aſſayer can never truſt to ſuch a 
Proceſs. Beſides, the Operation; is alſo retarded by 
this Remedy : For ſcorified Lead, is often bau 
by the Phlogiſton of the Coal; wherefore this muſt 
be removed ſo ſoon as the Lead begins to reſt. It 
alſo ſometimes happens, when you neglect to heat the 
Coppel ſufficiently, that the Lead continually quivers 
in the Coppel; ſo. that it never ſettles; and thus 
| changing its Place, it now and then is in Part thrown 
out of the” Coppel. This Fault may be better ky 
vented, by putting a larger Coal upon the Co av "WM 
than the foregoing: Which Proceeds from che 
tion of dry, fat Vapours. 
3. Let the Fire be ſomewhat N the Nad. 
dle of the Operation of coppelling; rh ſomething, of 
| the Silver ſhould be carried away, by the too, atte- 
| nuated Litharge, and 1 the e itſelf of the 
Lead: For in every dry, as well as moiſt and too 
turbulent Diſſipation 955 the Volatiles, a Part of a 
Body howſoever fixt, may at the ſame time be hur- 
ried away, That degree, of Fire is here ſufficient, 
by which Lead is changed into Litharge, and atte- 
nuated ſo far as to be able to penetrate the Coppel. 
But when in the End of the Operation, the Lead is 
almoſt all conſumed, the Fire then muſt be made 
|", NG leſt cee 1 the Lead ſhould re- 
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the Regulus in a State of Fuſion, being once defici. 
ent, it may be compenſated by the Violence of the 
Fire: Which being neglected, the Regulus of the 
remaining Silver hardenin too ſoon, a Part of the 
Lead preſeryed, from its Deſtruction by the Silver 
remains joined to it. Such a reſiduous Part of Lea 
| is, to che Silver, is called 1 in German Bley 
40 Þ eo Hf 51 YH 
1; 203 The· Operation of Se being done, the 
Grain or Bead of Silver muſt be taken out of the 
Fire, with all Speed; leſt growing cold, it ſhould be 
conglutinated to the Coppel by the Litharge: For 
Stherwiſe, it can hardly be taken off, without Pan 
of the Coppel adhering to it. The Coppel may alfo 
be left a while with its Bead ne the Muffle, and 
this is better; that all the Litharge may retire into 
the Coppel: For then it is very eaſily taken out, 
As for 4885 reſt, you may ſee Part I. $ 18 1. Corll, 
The Operation of Coppelling being duly perfected, 
the Bell Silver will be 1 of ſmall Cavities un- 
1 Bee bolt tw 104 
5. By theſe two F (I. and IL) is com- 
| pleated the docimaſtick Examination of a fuſible Ore, 
whereby 1 it appears how much Silver may be fetched 
out of it with Benefit, by a metallurgical Operation: 
For both being joined, anſwer exactly to the great 
Operations of Metallurgy: There are ſome of theſt 
Operations, which thoſe that are well verſed in the 
Matter, can perform together, at once, and unde 
the ſame Muffle; provided one Veſſel is no Impedi. 
ment to the other. At leaſt the Coppel may be con- 
veniently heated, at one and the ſame Time, and in 
the ſame Fi. ines: while the Scorification 1 is performed! in 
| - the Tata 175 
Air There is no Lead fold, but contains ſom: 
"Silver For 1 it is not always worth the Charges of fe 
parating it. Such a little Maſs of Silver moſt com- 


Y monly 18 one Or Two. Drachms in every 'Centner of 


Lead. Therefore, it occaſions. a very great Etro, 
when! it is left in the Coppel, and Joins to the Key 
: : ui 
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Ius ſeparated from the Ore after the Lead is conſu med: 


For which Rea ſon, this incteaſing of Silver is always 


ſubſtracted by all accurate Aſſahers. Therefore, a 
conſiderable Quantity of Lead is granulated at once 
| for this Purpoſe, and well mixt by ſifting: Then 
this granulated Metal alone, muſt be tried! in a Cop- 


pel, in the ſame Quantity uſe to make the Trial of 
Ores; that you may have ſeparately the Bead of Sil- 
ver it contains. For this, while the Reg ulus of Sil- | 
ver, ſeparated: From the Ore by the frank Kind of 


| Lead, is weighing, is put into the other Scale which 


contains the Weight; to take away the Overplus of 


Weight, that was added to this R Regulus, by the 
ſame Quantity of the Lead imployed for the Scorifi- 


cation and Coppelling. But 6 ATR a Granula- 
tion of new Lead is made, the determined Quantities 
of it commonly imployed for the trying of Ores, 


muſt be as many Times tried in the Coppel; even 


though you knew, that the Lead had alſo been digged 


out of the ſame Mine as the firſt, and melted out of 


its Ore in the ſame Manner. For while Lead is 
ſmelted, Silver is not very equally diſtributed through 


It: Which Fee from many Cauſes, of which 
hereafter. 


"Eaves, we ſk alſo EV Ne in geveral, 


that all the additional Ingredients, | which we uſe in 
ſuch Operations, muſt be tried, to know whether 
they let any Silver fall into the Regulus of Lead, and 
how much. For the Litharge' itſelf is ſometimes 


loaded with Silver. "Therefore, it is proper to try 


it itſelf in the Coppel, or the Glaſs of Lead made 


out of it, before they are imployed. Copper, Iron, 
and other Metals, are ſeldom altogether deſtitute of 


Silver: And though they contain fo little of it, that 


the Error proceeding therefrom is hardly ſenſible ; 


nevertheleſs, you muſt beware of the minuteſt Mi- 


ſtakes: For a great Number of them, though ever 


ſo infignificant, conſtitute, when collected together, 


an Error, which is not inconſiderable. 


PROCESS 


* We Ax r 
PROCESS ill.. 


7 0 bt with Lead by-Seotification; Silver. cut of 
an Ore that' cannot be waſhed clean, and which i; 

rendered | refraftory, ly a Mixture 10 tunmetallic 
Nay (Fart EY 334» 3365 33800 ©: 


HE Feniety of thoſe Things: which render 

Ores refractory require a different Manner of 

3 treating them: But there are ſome Ores rendered 

refractory, by a Mixture of an unmetallick Earth, 

ſome of which are, and ſome are not ſeparable by 

| waſhing. If they are not ſeparable, 000 muſt og 
ba in che 1 Manner. e 


AY abs.) 163 „74 2. 
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1. Brote the Ore: into an dpa de d 

1 grinding in a Mortar; to a docimaſtical Centner i 

| it, add a like Quantity of Glaſsof Lead ( Part J. 8 54. 

finely pulverized: For the more exactly both theſe 

are mixt together, the more eaſily the Scorification 

afterwards ſucceeds. Put this Mixture; together 

with twelve Centners of Lead, into the Teſt, accord- 

ing to the firſt Proceſs (No. 2. -) then put the Teſt 
under the Mufflfe. 

2. Make firſt under it 2 ſtrong Fire, till the Lead 
5 boils' very well: When you ſee it fo, diminiſh the 
Violence of the Hear, according to the firſt Proceſs 

| (Ne. 3.) but keep it thus diminiſhed a little longer. 
= Then, finally, increaſe the Fire again to ſuch De- 
I gree, till you perceive the Sizns of a Scorification 
= and perfect Fuſion. See the whole Proceſs J. Now, 
. this Proceſs laſts a little longer than the foregoing, 
FR» and requires a greater Fire towards the End. 

. It ſometimes happens, that a very refratory 

Ore cannot be ſufficiently diſſolved by Litharge; 

and that a Maſs which has the Clammineſs of Pitch, 
ſwims upon the Regulus, and upon the Scotias 
them- 
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themſelves which are already ſubdued in part: When 
ou ſee this, ſhut the Vents of the Furnace, to diminiſh 
the Fire : Then gently touch this refractory Body, 
with a ſmall Iron cold Hook, to which it will imme- 
diately ſtick; take it off ſoftly, not to loſe any Thing; 
ound it into a fine Powder, adding a little of Glaſs 


of Lead; and put it agam into the Teſt, then con- 
tinue the Scorification, till it is brought to its Perfe- 


ction. But you muſt always examine the Scoria of 
your reftactory Ore; to ſee whether there may not 


be ſome Grains of the Regulus diſperſed in it: For 
ſometimes | the Scoria's that grow clammy, retain 


ſomerhing of the Metal: Which if you ſuſpect, 


pound the Scoria into a fine Duſt, and thus the 


Grains of Metal will appear, if there are any left; 
becauſe they can never be pounded fine. 


4. Silver is ſeparated out of the Regulus by copel- 
ling (No. 3), according to Proceſs II. But while 


you are weighing the Regulus of Silver obtained, 


you muſt put into the oppoſite Scale, the ſmall Maſs 


of Silver, which has remained in the Coppel, out of 


the twelve Centners of o__ Lead e hue "on g 


| Procels II.) EY 169. 
| * * 
Wc 50 Uſe hk Reaſon of the Proceſs. 


A Barks and Stones are any in the Fire: 


For 3 ſome of them melt naturally in the Fire, 
as thoſe that are vitrificable do; nevertheleſs, all 
the others, a very few excepted, melt much more 


| difficultly than Merals, and never become ſo thin in 


the Fuſion, as is required for. the ſufficient Precipi- 


tation of a precious Metal, But Litharge itſelf does 


not. conveniently diſſolve theſe refractory. Matters by 


the Help of Fire alone, unleſs you add ſome mecha- 
nical Mixture to them: For the very Moment the 
ſaid Litharge penetrates through the Interſtices of the 


refractory Ore, and begins to diſſolve it, a tenacious 
| Maſs is produced, which hardly admits any further 
Dilution by the Litharge. You may ſee it plain, if 
vou make Coloured Glaſſes with metallick Calxs: If 


you 
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r nne 
you pour carleſiy upon, them a, Calx\thaf,gives a Co. 
lour, you will neyer obtain that they, may be cquall 
died on every Side; gyen though you Id torture 


them for whole Days together in a great Fire. Nay, 


Glaſs already made, can never be perfectly diluted, 
by only pouring Salts and Litharge upon it: Where. 
fore, you muſt uſe the Artifice of Glaſs-Makers, 
Who, in the making, of the molt perfect Glaſſes, 

take great Care, before they put the Species of their 
_ Ingredients into the Fire, oY 1 Mechanical Mix. 
ture proceed, or at leaſt accede during the Fuſion it. 
ſelf: Which is done here by pounding. Glaſs of Lead 
mixt with the Ore. But if you think that your 


Glaſs of Lead is not ſufficiently fuſible, you may add | 


fine Powder. 
2. As thi 
greater Fire than the foregoing, and as a greater 

Quantity of Litharge is moreover. requiſite, to ſub- 
due the refraftory Scoria; it, is eaſy. to ſee, why a 
much greater Quantity of Lead muſt be uſed here, 
than in Proceſs I, And though, leſs, Lead is often 
ſufficient; it is nevertheleſs proper always to uſe 
the greateſt Quantity, that can be neceflary ; leſt, 
for Inſtance, it ſhould. be neceſſary to try ſo many 
Times the Lead alone; to make it evident, how 
much Silver, the Lead, when alone, leaves (Proc. II. 
No. 5.) in the Coppel. Nor need you fear, leſt any 
Thing of the Silver may be taken away by the Lead; 
provided the Coppels be good, and the Coppelling 
duly put in Execution; for you can hardly collect a 
ponderable Quantity of Silver, out of the collected 
Fume of the Lead, which riſes during the Coppel- 
ling, as well as out of the Litharge chat is withdrawn 
, ET SBar nn, 

3. If it happens that the Scoria grows clammy, 
and adheres to the Sides of the Veſſel to ſuch a De- 
gree, as that it can hardly be poured. out, and thus 
retains ſomething of the Regulus: Some, in this 


to it Litharge melted firſt, and then pounded into a 


1 > . 


tuum 


s Scotification requires a; longer and 


1 
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Caſe, are uſed to add Coal-Duſt, or the Caput Mor- 
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tum of Agua Fortis, or of Vitriol; and to pour it 
out ſoon After: But this is neceſſary upon no Account, 
| when an exact Mixture of Glaſs of Lead is made with 
the Ore, after the Manner juſt 2 and a 
aa 1 of the Fire obſerved. 


"PROCESS. IV. 


* 


Pritibitation with Lead by Scorification, of Silver out of ; 


an Ore, rendered % by Feen IE 
Jah 3235 3422 369.) 


. APPARATUS. 


15 1 ) Reak your Ote into a rough Pomdce. 1 


put a Centner of it into the Teſt: Put upon 
this another Teſt, in the Manner of a Tile. Put it 
us the Muffle bardly red hot : Increaſe the Fire 


y Degrees: There will always be a crackling : 


Which being ended, take away the upper-Teſt; 


for when the Veſſels have been red-hot about one Mi- 
nute, the Ore ceaſes to ſplit: Leave the Ore under 
the Muffle, till the Arſenick and Sulphur are for the 


moſt Part evaporated: Which you will know from 


the Ceſſation of the viſible Smoak, of the Smell of 


Garlick, or the Acid. Then, take away the Teſt, 


and leave i it in a Place not too cold, that it may cool 
of itſelf. * 4 


2. Pot out, Win any Dillipation, the uſted 


Ore, and with a Knife take away what is adherent to 
the Veſſel: Pound it to'a moſt ſubtil Powder, and 


grind it together with an equal Weight of Glaſs of 


Lead; and finally, ſcorify the whole collected Ore, in 
the ſame Teſt wherein the roaſting was made, unleſs it 
has contracted Chinks; as was deferibed in 1 ( Proc, HI. ) 


15 be Uk and Reaſon 7 the Proceſs. 


1 i. Velo Pyrites- 


ſaturate 


| res, contain a very great Quan- : 
tity, of Sulphur, even greater than! is neceſſary, to 
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ſaturate the Metal that lies hidden in them. Fot 
which Reaſon, this ſuperfluous Sulphur dimpates in 
a middling Fite: But if it had been mixt wich Lead, 
it would have rendered it refractory; 'nof could it 
afterwards be diffipated from it {Part I. $1 142.) 
without a conſiderable Deſtruction of the Lead. The 
white arſenical Pyrites, turn alſo a great Quantity 
of Lead into Glaſs, on account of the Abundance of 
the Arſenick they contain. For which Reaſon, theſe 
Ores muſt be previouſly roaſted, that the Sulphur 


and Arſenick may be diſſipated: Nor need you tear, 


leſt any Part of the Silver be carried away by the 
Arſenick: For when Arſenick i 1s ſeparated from any 
fixt Body, by a certain Degree of Fire; it carries 
nothing of that Body away with! it (Part J. $ 74, 


329.) 


2. Every Pyrites has Iron for its Balis: But this i 
not only refractory of its own Nature, but has much 
| ado to melt into a thin Scoria even with the Glaſs 
of Lead. Fant 

3 Near a. Kind to cheſs is an Unnbetallick Far 

annexed in great Plenty (Part I. F 316, 323.) to 

every Pyrites. Therefore, after the Sulphur and Ar- 
ſenick are diſſipated, the only Thing remaining to 
be done, is, to uſe the Methods we have deſcribed 

in the chird Proceſs. A 


PP R O C E 8 8 v. 
Praapitauin of Silver out if Hon! 7 Seorifcatio 
A 7 P 4 R A 7 U 8. 


1 Wr one Gbr of Iron eu to | Filings, 
| or to thin Lamina's, into a glaſs Cucurbite 
cut off in the Middle, the Belly of which muſt be 
luted over; then pour upon it as much Oil of Vitrio!, 
diluted in about eight Times the ſame Quantity of 
Water, as is required- for the Diſſolution of Iron: 


Put the Cucurbite again upon the Aſhes or a "Bed 
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zed of Sand ; that the Diſſolution may be made by 
a gentle Heat: This being perfect, put burning 
Coats under it, that the boiling Diſſolution may 
thicken by Degrees; till che remaining Maſs be in- 
tiely dry, of an aſh-Colour, and hard: When you 
ſee it ſo, then urge the Fire, till the Veſſel grows 
red-hot :-'T hus will the Oil of Vitriol be for the 
greateſt Part diſfipated : | But there will remain at 
the Bottom a pulverulent, dark red Caput Mortuum, 


any Thing of it. 5³ 
2. Divide this into two ** Aha; and grind 
each of them ſeverally with a Centner of Glaſs of 


compleat the Scorification, in the Manner deſcribed 
in the third Proceſs, 1 8 
Burn off the remaining Regulus 5 nge i in 
two Coppels, according to the ſecond Proceſs, and 
weigh the remaining Beads of Silver: They will be 
both of equal Weight. Then ſubſtract the Silver 
proceeding from the Lead added: And thus you 


will know, how much Silver may be fetched c out of a a 


Rey on ond, 4 


Another Method. 


Centners of crude Antimony, into a ſmall Crucible, 


and cloſe it with a Tile, and then put it into a ſtrong 


Fire, that it may melt: When it has been in a per- 
ſect State of F uſion for five or eight Minutes, take 
it out, that it may cool. 


will find Scoria's ar Top, and a Regulus underneath : 


Lead, upon a continual, though not over-ſtrong 
Fire; till you ſee the Lead quite covered with Sco- 
g's ; Then pour it out into a F unnel; nor are you 
0 


which muſt be taken vs of the Veſſel, without loſing 


Lead: Put any one of theſe Mixtures, together with 
eight Centners of granulated Lead, into a Deſt, and 


ow; on i TI LT TEA IG CT 


. Put one Centner of comminuted Iron, and two 


2. Break the Crucible when grown cold: You 


| Throw the firſt away, and pound the Regulus to + 
| fine Powder, and ſcorify it with twelve Centners of 
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britcle, it then is not fixt yet to be put into the 
pps: ar £m be put into the, Teſt a ſecond 
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b, and of a light Lead. 
1 li; it proves blackif 


orification be. ee Aer wil 
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1 is metallick 1 . to 


» 1 2 E 


Lead nor to Glaſs of Lead, But when it is; deſtroyed 


by the Privation of its Phlogiſton, and diſpoſed tor 


a Vatrification, it is. eaſily diffalved by the Scoria or 
the Glaſs of Lead; and melts together with it into 2 
thinly fluid black Glaſs. He therefore that attempts 


8 Scorification, muſt previouſly pound this Glaſs very 
fine, becauſe this promotes very much the Dillips 


tion of the Phlogiſton; which is. eaſily obtained by 
acid Spirits diſſolving Iron; but maſt; perfectly by 
Oil of; Vitriol + For this deprives Iron of Part of it 
Phlogiſton, during the Solution itſelf: As we may 
ſee from the inflammable Spirit that ruſhes cut, and 
is produced in the actuab Solution not only of Iron, 


but alſo of Copper and Zink. The ſame Comminu- 
tion and Deſtruction: of Iron, is alſo 


performed with 


Sulphar, if this is mixt with Filings of Iron, and 


melted firſt. in a cloſe Teſt by a gentle Heat, and 
finally burnt intirely in a ſtranger Fire: But the Diſ- 
ſolution is never made ſo 
Methods: For. the Sulphur is much ſooner burnt, be- 


perfect thus, as by the fir 


fore it can ſufficiently penetrate the Iron. Sulphur 


poured 


upon red- hot Filings, diſſolves them indced; 


but then it can hardly be taken out of the Veſſels; 


on which Account it is not rendered ſo 


per for 4 


Scorificatian, as by. the firſt Method, unleſs it be 


| oy {mall and roaſted. a ſecond Mines The very 
fame 6 much better performed with a pe. 


2 a. 4 


lor, 
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low; ſulphureous Pyrites, which hath been thoroughly 
proved to be gedieh of Silver; if it is ground to- 
— equal Weight of Filings of Iron; and 
ſed to the Fire, in the ſame Manner as was faid 
"down Sulphur. '' The Sulphar, however fixt in the 
Pyrites, requires al great Fire to be expelled; and by 
Means of that Heat penetrates and diffolves the Body 
of the Irot at the ſame Time, till at laſt, the Fire be- 
ing made ſtill greater, it is intirely diſfipated. But 
this Method has the Inconveniency, that the Maſs of 


more refractory by the unmetallick Earth of the Py- 
rites: Wherefore the preſcribed Quantity of Lead, is 
not ſufficient in this Caſe; and twelve Centners muſt 
en eee . 

2. Crude Antimony i is the moſt potent Menſruum 
of Iron, partly on Account of its reguline Subſtance, 
and partly becauſe of the mineral Sulphur that con- 
ſtirutes about AY Part of it. Therefore, a 
double of it, mixt with Filings of n 
diſſolves't be in a middling melting Fire; but 
then at the ſame Time the Iron abſorbs the Sulphur 
of the Autimony (Part I. 5 147. Coroll. 3), and to- 
getker hinders s the Sulphur from getting into the Sil- 
ver; beeaule Iron! is a greater Friend to Sulphur 
(Bid. Coroll 1): Therefore, Silver with one Part 
of Regulus of Antimon (which both diſſolve each 
| Other alike) ſinks to the Bottom; and it is, as it 
were, waſhed clean of the Iron (Part I. $ 467.) by 
the ſaid reguline Part. But, that this Precipitation 
may ſucceed perfectiy, a pretty ſtrong Fire is re- 
quired, and muſt be continued for ſome Time; and it 
would not be amiſs, if a little of the Iron ſhould ſe- 
parate and turn into a Regulus. Nor muſt the Regu- 
At be poured out into an Iron- Cone, but mult be leſt 
in the Crucible, and be taken out of it, by breaking 
it when grown cold: For ſo ſmall a Quantity of 
Scoria, being too ſoon cooled, would cafily retain 
ſomething of the reguline Part together with the Sil- 
Ver, — ae Regulus muſt be previoully 

| mn "IE — 


the deſtroyed Iron is greatly increaſed, and rendered 


Sr 


LY 
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22608 er eee 
ſcorified with Lead: Becauſe the Coppel cannot bear 
any Repulus of Antimony: For when this is joined 
with Lead, it ſplits the Coppels, and often corrodes 
them to ſuch a Degree, that the whole Inſide of them 
ſwells like a Spunge. There fore, after the Scorifi- 
cation, you muſt have Regard to the Regulus alone, 
to know whether its Brittleneſs and black Colour, 
communicated to it by the Regulus of Antimony, 
will require the Repetition of the Operation. But, 
you are previouſly to examine, whether the Anti- 
mony contains Silver in it: Which may be done in- 
tirely by the ſame Method already deſcribed relating 
to Silver. For the Regulus and Silver is precipi- 
tated out of crude Antimony by Iron, Copper, Lead, 
and Tin. But, before this Examination is made, 
all 'thefe Metals muſt be tried likewiſe, to know whe- 
ther any Silver remains of them after the Scorification 
and the Coppelling, and what Quantit xp. 
31 As Iron is of ſuch Diſpoſition in its Ore, that 
it turns into Glaſs, by means of Fire alone, on ac- 
count of its Want of a pure Phlogiſton; it is plain 
enough, why Iron - Ore is fit to be ſcorified with Lead, 
without any previous Diſbpation of its Phlogiſton: 
Although it be the only Ore refractory to ſuch a De- 
gree, as not to be brought without great Difficulty to 
a ſufficient Degree of Fuſion, unleſs it be joined to a 
great Quantity of mineral Sulphur, or Arſenick. 


* 


E 


Separation of Silver from Copper, ty coppeliing. = 
A EST 13G 2 giesst 


1. Ty Educe the Copper into Filings, or thin Plates, 
Nbich you muſt cut into imall Bits with a 
Pair of Sheers: Weigh one Centner, or one Mark, 
of either; and ſixteen times the Weight, with Re- 
| gard to the Copper, of granulated Lead: Put the 
. latter with a Ladle into a large well-baked Coppel; 
N make a great Fire, and continue it ſo, till the Lead 


begins to ſmoak well and boil: Then add the Cop- 


— 
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per wrapt up in a ſmall Paper, ſo that it may be im- 
metſed into the Middle of the boiling Lead: This 
preſerves the Copper, which adheres to the Border, 

from being difficultly, or even not diſſolved at all. 
2. When all the Copper is diſſolved, ſuppreſs the 
Fire, till Iu ſee on the Surface of the juſt-melted 

Lead a Smoak wandering here and there, and the me- 
tallick Maſs not very high nor bright, but low, mo- 
derately white, and the Coppel brown, as far as it has 
been penetrated by the Litharge. However, take 
Care that the Ebullition of the Lead does not ceaſe 
intirely: For it is a very good Indication of the Degree 
of the Fire. If you employ too great a Fire, you 
will certainly loſe ſome of your Silver; eſpecially; 
if you are not provided with the beſt Coppels 
3. When you ſee the greateſt Part of the Metal 
| already.:confumed, increaſe the Fire gradually, and 
make it pretty ſtrong towards the End, that it may 
burn quite bright and clear. Then take out the 
Coppely and if the Operation has been rightly made, 
you will find the Bead of Silver, if there was any in the 
Copper, quite bright, and ſurrounded with bright 
Scoria's of à yellow Colour, in Form of Cryſtals. 
The Coppel is always tinged with a dark Colour. 
But if you perceive the Grains of Silver, either quite 
dark, or only the Surface of it tarniſned with dark- 

coloured Scales; it is a Sign, that there is ſtill a great 
Deal of Copper mixt with it: Which muſt be attri- 

buted to the Defect of the Fire or of the Lead, or to 
the too late Immerſion of the Copper into the boiling 
Lead: For then, a conſiderable Part of the Lead be- 

ing conſumed, the remaining Part has not the Power 


„ olf conſuming the Copper ſufficiently. But if all the 
.a Ccoria is intirely vaniſhed, you have uſed too gęat a 
ue in the Middle and towards the End of the Cop- 
e- pelling: In which Caſe, you muſt, for the greater 
be Security, repeat the Process. 
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27 be Uſe and Reaſons of the Proc. 


1. . all Metals, 400 all the Minerals which 
are re ſeparated from Gold and Silver by Lead, Copper 
is the only one that remains joined to the reſiduou 

Regulus of Lead after the Scorification, and is fit ty 
_ undergo. the Coppelling: For the others either are not 
at all received by Lead; or, if they are, it rejects and 
deftroys them before the Scorification ; or, if they 
remain united with the Lead, they ſplit and ch 
the Coppels. The Coppels are alſo eaſily ſplit, e- 
pecially the larger Ones, when you put. Lead! into them 
before they are quite red-hot. 
2. The Scoria which is produced during this Pro. 
ceſs is indeed that common Litharge, which is ſold: 
Iris a Texture of ſmall ſcaly Lao s looking like 
Glimmer, and if you break it, it reſiſts like other L. 
FRIES, by a certain Toughneſs. _ 
3. There is no Metal but Copper alone, that nl 
together with Lead into one Mals, and dies the Cop 
pels with a blackiſh Colour, Therefore, when you 
- fee this, you may Weg Fonds 1 chere is N 
el he W 


3 PROCESS vn. 5 
brain, 10 Silver out of Ti in, ” erkenn 
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leide one e ſingle Centner of Tin into two 

„D equal Parts: Put each of them into a ſept 

3 9288 Teſt, add to each ſixteen Centners of g 

nulated Lead, and one of Copper: Pot the whot 

| "NES the Muffle, and make a very ſtrong Fire: The 

_ . Tin will be calcined immediately, and ſwim upon the 
1 Lead (Part I. $41.) , 

2. Then diminiſh the Fire a little; till the Alle 

> 15 4 Tin that ſwim at Top, do no longer rt 
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When you ſee this, add with a Ladle two Centners 
of Glaſs of Lead into each Teſt; in ſuch Manner, 
that it may be ſpread wide, through the whole Sur- 
face of the rejected Calx. Thus the Calx of the Tin 
3s ſo much involved and penetrated by the Glaſs of 
Lead, that at laſt it changes its Form of a Powder, 
into the tenacious Form of Glaſs, If you perceive. 
| this, increaſe the Fire to its higheſt Degree; ſtir up 
the Scoria's with a warm Poker, and when you have 
ſeen the Signs of a compleated Scorification, pour 
x out the Maſs; and for the reſt, obſerve here 'the _ 
WE fame Things, which we preſcribed in the third Pro? 
3. The Scoria's being ſeparated, put both Regu- 
. % into two Coppels well heated; and put into a 
third Coppel ſixteen Centners of Lead, and one Cent- 
ner of the ſame Copper which you have uſed for the 
| Scorification (Ne 1.) of Tin; that you may be able 
10 to determine, how much Silver, Copper, and Lead, 
theſe Quantities contain, which muſt be afterwards 
" WY fbſtrafted (Proc. II. Ne g). For if you neglect to 
do this, you cannot be ſure of having ſeparated the 
Silver from the Tin. Let the Regimen of the Fire 
be the ſame during the Coppelling, as in the ſixth 
Proceſs. But the other two firſt Regulus's, muſt 
weigh the ſame in the Balance: If not, the Proceſs 
| mult be repeated. | 5 


. Another Method. 


1. Reduce your Tin into thin Lamina's or into 
| Filings; or, if it is brittle, pound it to a fine Pow- 
der; Then put two half Centners of it into two ſepa- 
rate Teſts; put them under the Muffle, and make a 
middling Fire, that they may turn to Aſhes: Then 
take out the Teſts: Mix with each Part of the Aſhes 
two Centners of Glaſs of Lead, and then put each 
ſeparate Mixture with twelve Centners of Lead anto 
the ſame Teſts, and perform the Scorification in the | 
ame Manner as in the third Proceſs. But make the ; 1 
EY 2 1 — 19 


& 


peling eg to the Wend Proel. And thu 
ot the Operation proceed without Copper. 
9 9 Calcination of Tin is mote auh p 
formed, if you pur into the Teſt half a'Centner of 
Tin u pon twelve Centners of Lead, and lay it on the 
fote- Part of the Muffle that is leſs hot: For then the 
Tin will be perfectly calcined in 3 few Minute, 
Then take out the Veſſels; let them grow cold, that 
the Aſhes may be collected; mix them with Cal 
of Lead, and, finally, ſcorify them upon the ſame Lead 
and | in the lame Teſt, as before (Ne . 


7 be Uſe and Reaſons of the Proceſs. 


1 The firſt Method by Thich the Scorification i 
performed with Copper, is more ſpeedy than the 
foregoing: But, on account of the Copper added, 
you muſtnot only add an enormous Quantity of Lead, 
| becauſe, Copper requires ſixteen Times the Quantity 
of Lead to be deſtroyed (ſee the ſixth Proceſs), but 
you muſt beſides examine alſo ſeparately in a Coppel, 
whether the Copper contains any Silver. The two 
laſt Methods are cleverer; but they can hardly be 
perfectly executed in two Hours : Becauſe the Scotia 
of Tin, without adding Copper to it, is with grea 
Difficulty brought to the fame Degree of N 
as when Wee is added. | 


PROCESS vm. 


| To examine the Ke 2 Sthoer with Cope, h Cy 
Tas Falk. 


oy 1 4 ; pp; 2 6 

EY the Metal upon the Touch: töte well 
wiped, and compare the Proof-Necdles; to 

know nearly what the Proportion of the Mixture i, 

„and of Courſe how much Lead muſt be added, b 


ene 8 all the Copper; But as the Lead W 
0 
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1 the conſuming of the Copper, is not in a Quan- 
proportionabie to that of the Copper, when 

his is mixt rea Silver; we ſhall here indicate the 
Quantity to he added in every Caſe which was pre- 


ſeribed by Erler; though ſome others differ very 


much from him. But we ſhall take for our Exam- 
le a Series of Needles, made according to the Mark 
a into half. Ounces and Grains ( Part I. S 290). 


: Ounce 81 4 Ounce. Goh. Marks il Lead, to be added. = 


61 — — 2 
15 — 1 —— 6 
14 —— 2— . 
e 3— e e 
9—12—27—4— 1 14 
4 — 8—12—8— OO eee 
Ani 1 16 


pu Body may eaſily reduce this Table to the 


| Needles. made according to the Mark of the Avoir- 


dupoids, or that of Karats: Nor is it neceſſary to 


proportion the Quantities of Lead to be added, ſo 
far as One half. Centner. N 


2. In the mean Time, let the Metal to * tried 


115 the Needles, undergo the Operation of Cop- 


pelling, together with the Quantity of Lead 19 


| cated (Ne x), as in the ſixth Proceſs, Only you 
| are to obſerve concerning the Regimen of the Fire, 


that you muſt make ir the gentler, as the Silver is 
allayed with a greater Quantity of Copper; and on 
the contrary, the ſmaller the Quantity of the Allay 


| of Copper is, the ſtronger mult be the Fire to be 


uſed in the Operation. As for the reſt, all we. 
have ſaid in the ſixth Proceſs 3 re ng 
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K us . and Reaſons of the Proc. 

yas 1 Dire Copper in HeldinſGuice Quantity; i is in. 
wy conſumed b as much Lead. But 
it is pron drherwiſe, when it is mixt with Silver: 
For Copper is the more defended by the Silver, in 
Proportion as it is in leſſer Quantity mixt with Sil 
ver, and vice verſa. For Inſtance, half an Ounce of 
Copper is conſumed in the Coppel by fixteen half. 


Ounces of Lead: But if one To Ounce of Copper 


is confounded in the Fire, with eight half-Ounces of 
Silver, ſixteen half. Ounces of Lead will never ſuffice 
to deſtroy the whole half. Ouce of Copper. No, 
if you have found out by Experiment, the leaſt Quan. 
tity of Lead that is ſufficient, and repeat the Expe. 
riment anew, with half an Ounce of Copper mixt 
with ſixteen half-Ounces of Silver; you will ſee, that 
the ſame Quantity of Lead, which in the firſt Caſe 
had the Power of compleating the Purification of 
the Silver, is by no means ſufficient, to convert the 
whole Copper into Scoria; and that ſome more Lead 
mule be added: and ſo on 
21. Thence you may derive the Reaſon why Silver 
cannot be intirely freed from all Copper by copel- 
ling? Beſides, you will never buy any Lead, thatis 
altogether void of Copper: For you will find in no 
Place any Heap of the pureſt Lead-Ores, that are not 
ſlightly mixt with Copper-Ore, or Pyrites. Now, the 
perfect Separation of ſuch a ſmall Quantity of Cop: 
per, which is indeed very difficult, would never re- 
pay the Charges of it; wherefore, it remains in 
the Lead, after this is melted out of the Ore. There 
fore, wharſoever Quantity of Lead you may uſe for 
the Puritying of Silver from Copper, there remains 
always ſome minute Quantity of the Latter adherent 
to the Former: And as Copper is the more diff 
cultly ſeparated ſrom Silver by Lead, as the Proper: 
tion of gs 47” with Regard to the Silver dim. 


8 for this Reaſon, a greater Exceis of Lead 
| 7 5 


e enen 
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ig required with Regard to this reſiduous Copper, 
than is neceſſary, even in the Lead itſelf, with Re- 
gard to the Copper mixt to it. He therefore who 
attempts the moſt intimate 3 of Silver by 


muſt previo render the Lead Per 
ſebtly che ru all Cop Copper: of which n 4 


"PROCESS . 


fs  precpiae Sve on! of 10 Ore, by oppelin alone, 
APPARATUS: 


1. eee the its and; it 3 i 
IV. No. I.); when roaſted, beat it to a moſt 


ſubtil Powder; and, if it melts with Difficulty on 


the Fire, grind it together with one Centner of Li- 


tharge, which is not neceſſary, when the Ore melts 
eaſily. Then divide the Mixture, or the Powder of 
the Ore alone, into five or ſix Parts, and wrap u 
every one of them ſeverally, in ſuch Bits of Faper as 
can contain no more than this ſmall Portion. 


2. Put a very large Coppel under the A. == 


Roaſt it well firſt, and then put into it ſixteen Cent- 
ners of Lead: When the Lead begins to ſmoak and 
boil,” put upon it one of the ſaid (Ne. 1.) Portions 


with the ſmall Paper it was wrapt up in, and dimi- 


niſ the Fire immediately, in the ſame Manner as if 
you would make a Scorification in a Teſt, but in a 
leſſer Space of Time. The ſmall Paper, which turns 


preſently to Aſhes, goes off of itſclf, and does not 
ſenſibly. increaſe the Maſs of the Scoria's: The Ore 
proceeding therefrom, is caſt on the Border, and turns 


to Scoria's very ſoon. Increaſe the Fire again imme- 


diately, and at the ſame Time put another Portion 


of the Ore into the Coppel, as was juſt: now. ſaid : 


The fame Effects will be produced. Go on in the 


ſame Manner, till all the Portions are thrown in, 
and conſumed in the Lead. Finally, deſtroy 100: re- 
maining Lead with a ſtronger Fire. 


3. The 
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53. The Silver r was in the Ore and the bas 
will remain in the Coppel: If you take out of it the 
Bead proceeding from the Lead, you. will have the 
Weight of the Silver contained in the Ore. If the 
Ore employed was eaſy to be melted, all the Scori, 
vaniſhes; but if it was refractory or not fuſible, a 
the Scoria does not always go away; but there fe. 
mains now and then ſomething of it in the Form 
of Duſt. A great many Ores and Metals may be 
tried in this Manner, except only ſuch as ſplit and 
corrode the Coppels: There are likewiſe ſome of 
them, which muſt be previouſly prepared, in the 
fame Manner as 1s required, to render them fit for 
going through a Scorification. Ser As the egy 
RO” 1 


"fe? 1 he Up and Reaſon of the Proceſs. 
nge - The Ore thrown at ſeveral Times upon Lead 
_ Fer in a Coppel, may be diſſolved without the 

foregoing Scorification. But this is very far from 

having an equal Succeſs with all Kinds of Ores : For 
there are Ores and Metals which reſiſt very much to 
their Diſſolution by Litharge ; and which being on this 
Account thrown on the Border are not ſufficiently 
diſſolved; becauſe the Litharge ſteals ſoon away into 
the Coppel. Nevertheleſs, there are ſome others, 
which vaniſh intirely by this Method, except the 
Silver and Gold that was contained in them. 

2. A previous Roaſting is neceſſary, firſt for the 
Reaſons mentioned (Proc. IV. Uſ. Ne. 1.) and then 
becauſe the Ore thrown: upon boiling Lead, ſhould 
not crackle and leap out: For, having dee paſſcd 

the Fire, it bears the moſt ſudden Heat. 
3. Though this Method requires no previous Sco- 
riication, you are not to conclude from thence, that 
it is the ſame with the Operation by which Metallur- 
giſts ſeparate Silver from its Ores : For in theſe Caſes 
a'Scorification Ones ae ane F amy 
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Reaſon theſe two Ake art not e attended 


a . ſame Effects. 1 | 186 . 
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"PROCESS * 


1 1 


rhe ebe of ge, * Era in a 5 72 5 9 the 


Blaſt of Bellows. 
APPARATUS. 


a Hole in the Hearth of the Smith's Forge, fit to re- 


ceive the Pot with its Teſt, and fill it with Aſhes, to 
ſuch a Height as that the Border of the Teſt put into 

| it may be as high as the Hearth of the Forge. Place 

| the Pot in a horizontal Situation, and fill the Space 
between the Teſt and the Cavity of the Hole, with 


Aſhes well preſſed down, leſt they ſhould be eaſily 


blown away; Then diſpoſe the Noſel of the Bel. 


lows in ſuch a Manner, that, blowing obliquely down- 
wards, it may play ſtrongly upon che Cavity of the 
Teſt: And this you wilf Know to be well done, if 
the Wind procceding from thence, Lilpares the 
Aſhes fallen into the Teſt. 


2. Put into the hollow of the Teſt, ſo ah Straw, | 
Paper, Linen, or worn-out Cloth, as is neceſſary to hin- 


der the Surface of it from being g damaged by the Silver 
to be put into it: Put your Silver thereupon, and cover 


it well all over with red burning Coals: Then excite 
the Fire with the Bellows, till the Silver melts: This 
done, remove towards the Border the Coals hitherto 
kept in the Middle of the Teſt. Add next ſome 
new Wood and Coals, eſpecially towards the Bellows; 
and place the Coals all round in plenty; provided | 
they do not intercept the Sight of the Maſs in Fuſion: 
And; mean while, continue to make « ſtrong Fire 


with the Plaſt of the Bellows. 


3 Then 


JUTi into a large Teſt 1280 in an en pot ; 
(Part I. Plat. I. Fig. II.) and dried before- 
habe in a warm Place, red burning Coals, till it is 
choroughly dry, and quite burning hot: Then make 


Mb; 


g. Then Frey at bee Times ſome Lnad reduced 
5559 > ſmall Globules of a determined Weight: The 
ſame Phenomena will appear, that were mentioned 
(Proc. II). Goon with adding ſome Lead, and then 
diminiſh the Fire a little, which muſt not be greater 
than is neeeſſary to keep the Silver in Fuſion: Conti. 
nue thus, till the Silver is rendered quite pure 
Which may be gueſſed nearly, from the Examination 
previouſly made of its Purity or Impurity, by the 
Needle or by a docimaſtical Trial; and from the al. 
ready · conſumed Quantity of Lead, that was judged 
neceſſary for the Purifying of it. However, you 
will be more ſure of this; if, the Lead being con- 
ſumed, you thruſt a moiſt Iron- Wire into the melted 
| Silver, and look upon what adheres to it, the Inftant 
it is fetched out, to ſee whether it is become yellow, 
or white, poliſhed, and malleable : If not, more 
Lead muſt be added. The melted Silver muſt be 
ſtirred ſometimes with a crooked Iron (Part I. Pla. 
IV. Hg. IT), towards the End; that the Lead, pol- 
ſibly achering underneath, ny be Ae con. 
ſumed. 

4. The Operation bolder fiaiſned. pour Water 
Drop by Drop, or with a ſmall Stream, upon the 
od Maſs; that the Silver may grow-ſolid. When 
it is ſo, take it out of the Teſt with a Wedge, rub 
off all the Filth and Aſhes adherent to it, with a Braſs- 
Bruſh made of ſmall Braſs Wires collected into a 


ſmall Bundle, pouring in the mean Time conſtantly 
Tome Water upon the Silver, 


7 be Us and Reaſon of the Pri. 


©: pita Take Cans, in this Proceſs, that the Fire be not 
| continued too ſtrong: For by that Means the Teſts 
grow Joft, and a great Deal of the Silver is loſt. 
For the ſame Purpote, the Teſt muſt be put into the 
Pit, and ſurrounded on all Sides with Aſhes; whereby 
you hinder ar the ſame Time the Pot that contain 
the Telt, from \plitting and falling down, and ail the 


ny 
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silver from being ſpilled, if the Teſt ſhould at the 


Game Time contract a large Crack. _ 


2. If you add the Lead at ſeveral. Times, the puri- 
fying of the Silver may be peformed, with a much 
leſs Quantity of it, than that indicated in the eighth 


Procels. However, though, in this Operation, the 
Silver be found pure at Top; nevertheleſs, Part of 
| the. Lead, which is heavier, commonly hides itſelf 


underneath (Proc, II. U. Ne. 3), unleſs the Maſs in 


| Fuſion be now and then ſtirred with a Piece of Iron, 
towards the End. But the ſame Inconvenience may 
be prevented in the ſmall Teſts or Coppels, if you 


ſtrike theſe little Veſſels with an Iron- Wire, while 
the Silver is ſtill in Fuſion, that this being melted may 


be ſhaken. f Whence it plainly appears, that Silver 
and Lead mixt only by Fire, are not ſo well mixt to 


each other, as that a perfectly proportionable Quan- 
tity of both may be found in any Part of the Mix- 


ture whatever: Which, being either unknown to or 
neglected by Artificers, deceives them very often. 
3. By this Method, a conſiderable Quantity of 


Silver may be purified at one and the ſame Time: 


| But if a very refractory Scoria is produced, for In- 
ſtance by a Mixtute of Tin, it muſt now and then be 
| ſunk. to the Bottom with a Poker, that the Silver 
may be waſhed. off from it: And thus caſt on the 


Border of the Teſt. But it is proper afterwards to 
examine ſuch a Scoria, to ſee whether it has not car- 


| ned away with it, a Quantity of Silver deferving the 


Charges of a Separation. Lo 
4. The Lead may again be reduced out of the 
Teſts employed in this Operation; nay, this Lead 
is not even without ſome Silver; eſpecially if the 
Teſts were not good, or the Operations not exactly 
made: But then it will be proper again to uſe the 


lame Lead for a like Operation; that the Silver may 
at laſt be eee, 00307 
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| The ph. of Siloze 1 . r. Tat, ande fe 


APPARATUS: 


UT the Tin incloſed in an bon Ring | Portl, 
Plat. I. Fig. VIII), into the Furnace repre. ; 
ſerited (Part I. Plat. IV), as you may very well un 
derſtand, from the ſeveral Figures of the Furnace 
and from the Deſcription given of them. When 
the Teſt has been red-hot in a ſtrong Fire for about 
half an Hour; put into it the Silver v wrapt up in Bits 
of Cloth or of Paper, and divided into ſeveral Por. 
tions: Fill the Orifice of the Furnace with red burn- 
ing Coals, which muſt be kindled with a Pair of hand; 
Bellows, till the Silver is in Fuſion. kli 

2. This done add ſome Lead; diminiſh the Pires 
little: And do the reſt as has s been 4 in dhe 
foregoing Proceſs. * * 65 SA | 


. 18 
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1. . The purifyi ing of Silver is made m 3 
neater Manner, by this Method than by the forego- 
ing: And as the Regimen of the Fire may be obſerved 
here with great Exactneſs, ſo the Silver is purified 
with a leſs conſiderable Loſs: For which Reaſon it 
is always preferred to the foregoing, when you are to 
purify Silver mixt with à great Deal of Copper: But 
it is a very long Operation. 
2. When you are to purity only a few © Qunets, d. of. 
one ſingle Mark of Silver; you may put ſuch a ſmall. 
Apparatus into the docimaſtical 322 51 l. Fal. III. 
| * I.) Fu urnace. | 
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PROCESS XL 


4 Method. to ſele#. Specimens out of Metals that 1 | 
been refined, as well as out of thoſe that are melted 
together with Sulphur and Ar ſenick, that there may 
be the ſame Proportion of the Mixtures in the latter, 
as oy is in the Former. 
E —.45 1 foreapin Proceſs, road 10 
what Manner Silver, together with the Gold 
that lies hidden therein, may be ſeparated from fo- 
ſeign Bodies: But you cannot (conclude otherwiſe + 
than hy pothetically from theſe Proceſſes, how much 9 
silver and Gold may be fetched, out of a greater 1 
Quantity of the ſame Matter, from which you harre 
taken your Specimen for the docimaſtical Trial: For 1 
Inſtance, whether there is the ſame Proportion of In- 
predients in a ſeparate Specimen, as in the whole 9 
Maſs to be tried. But ſuch an equal Union is not | 
always met with, in pure Metals confounded toge- | 
ther by the Fire: Which we have ſeen plainly; ' | 
(Proc, X. Uſ. Ne. 2); where Silver melted with 1 
Lead, and left to itſelf, was not evenly diſſolved by 
the Lead, but the ſame Portion of the Mixture con- 
tained more Silver at Top, and leſs underneath, and 
Lead in an inverted Proportion. The ſame Thing 
happens likewiſe, with Gold and Lead, and with Cop- 
pet and Lead: Unleſs you have Recourſe to ſome 
other manual Operation beſides the Fire, in order to 
obtain a more perfect Mixture. Beſides, it alſo de- 
pends much from the greater or leſs Degree of the «+ 1 
Fire; which may increaſe, diminiſh, or totally diſ- 9 
turb, the Action of the Menſtrua. Nay, the Mix! | 
ture of ſome Metals, for Inſtance of Gold, Silver, ” 
and Copper, which eaſily diſſolve each other equally, 
is ſo much troubled by the Addition of ſome other [l 
Metal, for Inſtance of Lead; that an equal Pro- 
portion of the Metals is no longer preſerved in every g 
Part of the ** For Gold and Silver, yielding _ 


more 7 
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ead than to Copper, fink to the Bottom In 


f —— it; fo chat the Mixture is much richer 


in Gold, Silver, and Lead there, than iu the Middle 
and at the upper Surface. Fut if. Sutphur-and Arg. 


4 nick are Nate to the Mixtures of Metals, they can. 
not but make a great Akeration there: For as t 


both diſſolve one Metal more greedily than Another; 
they not only render the Mixture ineqqual, but forne. 
times deſtroy it intirely-:,:So that a Metal diſſolved 
by them, becoming lighter, it fwims- at Top like 
Scoria's, while the ocher Part of the e N fk 
N 75 Bottom, oy its Grit. 


40 505 Ar 


vs 


s tw When Ores groſly welted, are colletted into 


WT ria Regulus's in the Beds of the Furnaces; you ar 
--toProreed in the were | Manner. With a Ham. 
mer and a Wedge, ſeparate from the Regulus tuo 
Pieces of equal Weight, for Inſtance of half an Ounee; 


5 thar is, one in the Middle of the upper Surface, be 


tween the Centner and the Circumference:;: and the 
other in the inferior Surface of the Rægulus, but on 
the 6ppofite Side. Beat both to a fine Powder, d 
which weigh a Centner, and, as Sulphur, Arſenick 
Iron, and a Portion of unmetallick Earth are not 

uy wanting rlideein, proceed according to Proc, IV. 
But when you have a Mind to examine a greatet 


Number of R Remus? , together in one and the ſam 
Trial, cut off B its from each Regulus, in the' Mannet 

mentioned: you need only take Care, that th 
Weights of the Bits cut off be neariy proportionet 


to the Weights of the Regulus's e Beat them all into 


| fine Poder, and do the feft as before. 


2. But, when you are to examine Regulus's the 
ate not brittle; Bits muſt likewiſe be cut off, in tit 
Manner juſt (No. 1.) mentioned: But, when cur, ant 


_ - weighed exactly, you muſt pur them! altogether into 
a2 new Crucible, well rubbed with Soap within, ant 


eee When . are well melted, ſtir the 
1 | immediate 
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immediately with a dry Stick half-burnt; that they 
may alle de well mixt together: Leave chem ſo for 
about one Minute; then ſtir them again for the laſt 
Time, and throw into them a ſmall Bit of Paper 
folded up, and rubbed with Wax or Tallow: And 


while it burns with a clear Flame, pour the who'e 


Maſs at one Stream · into the Moulds (Part I. Plat. II. 
Fig. XX), placed quite horizontal, and rubbed with 
Taflow; and let this grow cold of itſelf, together 
with the Maſs therein contained. But the Maſs ta- 
| ken afterwards out of the Moulds, and commonly 


called Ingot, as is alſo the Cone itſelf (Part I. $223), 


muſt be ſmooth, ſolid, and of an equal Thickneſs Nl | 


round: But if it appears rough, and the Inſide of the 
Crucible (as far as the Maſs has touched it during the 


melting and the pouring out) is ſeen covered with a 
metallick Skin, it is a Sign that the Fire has been 
defective: And conſequently an equal Mixture has 
not been obtained. Beſides, a Fire too great and 
continued too long, produces a Scoria ſometimes ſo- 
lid, ſometimes ſpongy, full of Bubbles, covering the 
Mass here and there when it has been poured out and 
cooled, or inſinuating itſelf deeper into it, while it is 
pouring out: If this be the Caſe, the Proceſs muſt 
be repeated.” If the Maſs is in good Condition, 
ſcour it well with Coal-Duſt, and weigh it, to know 


how much of its Subſtance has been loſt.. Then cut 


off from it a Bir, in the Place which is diſtant one 
quarter Part of the Length of the whole Maſs from 
each Extremity, in ſuch Manner however, that the 
Maſs may at the ſame Time be divided by a tranſ- 
verſa] Section. This done, ſubſtract as much from 
the Centner or docimaſtical Mark, as all the Speci- 
mens cut off from the Regulus's, and weighed-toge- 
ther before the Fuficn, have loſt of their Weight: 
Let the reſt go for an intire Centner or docimaſtical 
Mark, and with a File make the Specimen, which 


you have cut off from the Maſs of the Ingot, equal 


to it; However, take care not to ſcrape off any 


Thing from another Place, except from the two Sur- 


tun R faces 
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faces which have been "formed by the  rranferſa 


Section ; eſpecially if there'is any Lead in it. The 
| Scorification is wade as in Prot. IIl, but without 


L.ead-Glals.- Nevertheleſs, if an imperſect and re. 
fractory Scoria is produced, pour upon it a little of 
Lead- Glaſs, to ſubdue it. Let the remaining g Regus 
0 through the Operation of coppelling, as in 


Free. II. or, if there is any Copper, às in Proc. VI. 
3. By theſe Precautions (N®. x, 2) all the Silver 


al Gold remaining out of the Teſt, or reduced into 


the Form of Tables, may and ought to be cut off 
and prepared for a Trial: However, it is not always 
neceflary to begin by a Scorification ; unleſs Iron, 


Tin, Sc. are mixt to the Maſs : We have” already 


oy the Manner of managing them. 
When Coins are to be tried, you muſt cut off 
aſmall Bit from them along your Diameter, and with 


a File reduce it to the Weight of the Mark, in the 


ſame Manner as the ſmall Bi cut off from the Mass 
of the Ingor. Atte 
But when Coins af different Kinds; we old 


Utesfile that have been coloured by having Deen 4 
boiled, are to be examined, the Thing is hardly 


done with more Eaſe and Security, than if al 11 theſe 


Metis are granulated (Part J. $ 2 16, 2 217. ) 124355 


3 


| The Us and Reaſons of the Probes: 


„1. There] is almoſt a greater Care required, in * 


Choice of theſe Specimens, than in the Operarion it- 
ſelf, by which Gold and Silver are ſepa'ated from the 
other Minerals. Great Errors may be committed, 
when an Ingot is to be melted out of the ſmall Maſſes 
cut off. For Sulphur, Arſenick, Copper, Lead, 
and all the other Minerals, evaporate in Part, when 
the Fire is too ſtrong and two long kept, and partly 
turn to Scoria's, while the more fixt Part of the Sil. 
ver and- Gold remains: For this Reaſon, the 
Propo'tion which ought to have been preſerved in 
the Tomaiging Ingot, it taken away: Whence it hap- 
«3H pens, 
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pens, t that the Examination indicates a greater Quan- 
tity of Silver and Gold, than the Mixture out of 
which the Specimens have been taken, does in Reality 
contain. But this may be avoided, if you ſubſtract 


the whole: Thus the Silver and Gold remaining after 


contained in the whole Maſs of the Mixture. 
2. When Lead enters into the Mixture togethet 


guiſhed with Water: For the Copper growing cold 


ver and Gold, in the Place where the Cone has been 


inclined towards the Horizon, than it is in the oppo- 


ſite Extremity: Which is eſpecially true of thoſe 


contains Silver, or Gold: For after that, their Sepa- 


ration is hardly worth the Charges (Part J. 9 408, 
469.) 


* Oid Utenſils and 8 may be very well tried, 
if previouſly granulated. For when the Boiling hap- 


which the Allay has been made, is not mixt in an 
even, Manner, you are infallibly deceived. Now, 


Copper the moiſt Way, 20 leave the Silver untouched. 
When ſuch Silver is allay'd with Copper, you muſt 


Fire; that the fat F ilchineſs may be diſſipated. Then 
put it into a Braſs- Kettle tinned over, and pour upon 


R 2 Silver 


that Part, which the Specimens taken together have 
loſt in the Fire, from the Centner or docimaſtical 
Mark: That the remaining Part may be taken for 


: the Operation, will perfectly anſwer to the ier 


with Copper, the Ingot ought never to be extin- 
on a ſudden in Water, contracts, and repels the Lead 
ſtill in Fuſion towards the Outſide, and towards that 


Part of the Ingot which is immerſed the laſt into the 
Water. Likewiſe, the Ingot is always richer, in Sil- 


Mixtures, in which Lead and Copper enter together. 
The Reaſon of this is ſelf-evident, from what has been 
ſaid at the Beginning of this Proceſs. But the Copper 
muſt be tried before it is roaſted, to ſee whether it 


pens to render them white, or when the Metal with 
they are rendered white by all ſuch Bodies, as corrode 
firſt wipe it very well, or make it lightly red in the 


i esd of tartiſh Small-Beer, or of Water, that the 


* 
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Silver may be intirely immerſed ; Then throw i into 
the Liquor a Quantity of Sea- Salt, and Tartar: Pur 
the whole together upon the Fire, and make it boil: 
Thus will the Copper be eroded from the Surface in a 
few Hours, and the Silver remain alone. Therefore, 
though you had put the moſt poliſhed Lamina into 
the Fire, you will take it out quite deſtitute of Bright- 
neſs, but of the whiteſt Colour. Then waſh it with 
Small-Beer, and rub the Surface of the Silver, with 
Bruſhes made of thin Braſs- Wires. But if this Surface 
18 again rubbed with a ſmooth Piece of Steel, it reco- 
vers its former Poliſhing. It is here neceſſary to 
know this deceitful Colour, not only when you uſe 
the (Part I. F 300.) Touch-ſtone, but alſo in a doci- 
maſtical Trial: For when the Specimen taken off 
from ſuch Silver, is thin, or of a large Surface, it 
leaves more Silver in the Coppel, than if you cut 
from that Silver a ſmall Bit of the ſame Weight, in a 
Place where a leſſer Surface has been contiguous to 

the corroging Solution. 


PROCESS XIII. 


1 (Part I. 8 ; 37, 479.) 5 an pe, rex. 
e difficult io be melted, by Earths and, Stones, 


OO apparatus. 


| REAK your Ore in an Iron. Mortar, to 2 
In Powder not very fine: Weigh twenty or 
di dotimaltical Centners of it, in a 14 roe Balance: 
7 them into a waſhing Trouzh (Part l. Flat. Il 
71.) pour ſome Water upon them, that the 

15 Powder of ws Ore may be thoroughly moiſt: Then 
have 4 Vellel full of Water, the Diameter of which 
muſt be a little larger than the Length of the Trough: 

Take the Trough with your left: Hand, at the Toy 
of the hinder- Part, and dip it horizontally i into the 

Water, and mave it gently with your. right-Hand 
2 from t! tlie fore-Part of the 1 Tough, which? is leſs deep, 
towarch 


— vB 
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obtain from twenty Centners of Ore. 
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towards the hinder Part, which is deeper: Then take 


out the Trough, and incline it a little on the fore- 
Part; that the Water may run out, and the heavier 
metallick Part remain at the Bottom: Repeat this 
ſeveral Times over, till the Ore remains quite pure. 
2. If the Ore is inherent to a very Pure Stone 
hardly yielding to Iron, ſuch as are Flints, and the 
other Stones of that Kind, or to a ponderous, cal- 


careous, Spaad-like Stone; it mult firſt be weighed, 


and then be made quite red-hot in a Crucible, and in 


this Condition be thrown into a Veſſel full of cold 


Water, and after that be pounded very fine and 


waſhed very clean. _ 


3. When the Ore is waſhed, weigh it, and try 


one Centner of it: that is, according as the Nature 
of the Ore requires it. Thus you will eafily com- 


pute, how much Silyer or Gold, you 


z 


will be able to 


The Uſe and Reaſons of the Proceſs. 


1. From what has been juſt ſaid, and from what 


was ſaid (Part I. Q 338) it appears, that every Ore 
will not bear waſhing; it ſhews likewiſe what kind 
of waſhing each Ore will require; and what Ores 


can be waſhed without a Preparation : Of this laſt 


Kind are thoſe which conſiſt of ſolid pure Particles, 
and lie hidden in a ſoft fat kind of Earth, or in Sand, 


Thence, you likewiſe ſee, in what Manner they mu 


7 


be previouſly pounded, or calcined (Compare Part I. 


IG 


$337). By Calcination, you not only break Stones 
into Pieces with greater Facility, but Ores beſides 
melt into ſolider Maſſes, which moſt commonly are 
| ſpecifically heavier, on account of the Sulphur and 


Arſenick in a Manner diſperſed through them. 


2. The Intention of waſhing is, to render the Ore 
more tractable in the Fire; and to hinder the metal- 


lick Parts from being difficultly precipitated, or 
cven totally detained by fo great a Mals of Scoria's, 


| 
| 
" 

| 
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and that a much greater Quantity of Ore may be 


fluxed in the ſamie Fire, and in the ſame Time. 
3. But the lighteſt Powder waſhed off, muſt ſome. 
times be tried: For it now and then happens, that 
the Water carries away a greater Quantity of Ore, 
than there remains of it in the Bottom of the Veſſel: 
In which the moſt experienced People are oftentimes 
deceived. Nay, the Waters which run by Veins of 
Ores, commonly enough carry Part of them away, 
and after having dragged it a long Way together with 
the m, at laſt N it fall at the Bottom of the Channel, 
As for the reſt, ſee G. Agric. de re Met. Lib. VIII. 


PROCESS XIV. 
The purifying of Silver with Nitre ; 
APPARATUS. 


Educe your Silver to Grains, or Plates; put 
them into a Crucible : Add about one quarter 
Part of the drieft Nitre pulverized. Put upon this 
Crucib'e another of alefler Size, having at its Bot- 
tom a Hole about as large as a Pea, in an inverted 
Situation, that the Border of it may be received into 
the Orifice of the other. Shut up the Joint of the 
two Crucibles, with a Lute that may bear the Fire; 


* 


And when this is dry, put the Crucibles in a wind- 


Furnace, and ſurround them with Charcoals, to the 


_ Height of the Bottom of che rer Crucible, and not 


further. 5 


2. Then light the Fire at Top, and increaſe | 


till the Veſſels are:middling red-hot. Then with a 
Pair of Tongs take a burning Coal, and hold it at 
one Finger's diſtance directly above the Hale at the 
Bottom of the upper Crucible; If you ſee a ſudden 
clear Light produted near and about the Coal, toge- 
ther with a crackling Noiſe, this ſhews that the Fire 
has actually the requiſite Degree of Strength: But if 
this either does not appear at all, or only very faintly, 
the 


r 


— 
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the Fire mult be increaſed. If, on the contrary, you 


hear a violent Blaſt of Air, coming forth with a loud 


crackling Noiſe, though you have not put the above- 
mentioned Coal at Top, the Fire is too violent, and 
muſt of courſe be diminiſhed. Which being neg- 


lected, you will not only ſuffer a great Loſs of Sil- 
ver; but large Veſſels, charged with a great Quan- 
tity of Nitre, now and then burſt aſunder with Vio- 

lence and Danger. " 
3. When this Phenomenon is over, increaſe the Fire 
as much as is neceſſary to make the Silver melt with- 
out any Addition : Take the Veſſels out of the Fire: 
Break the under one, when it is grown cold: You 


will find the Regulus of Silver at Bottom, and alka- 
line Scoria's (commonly green) at Top. It the Sil- 


ver is not yet ſufficiently purified, or too rigid ſtill, 
put it into another Crucible, and this thus open into 
a wind-Furnace, throw upon it a little Nitre, and as 


ſoon as it melts, pour it into a Mould for Ingots : 


Thys-1 it will- be purified. of ry ching that's 0 not 
Gold. 


2 be U and Reaſon of the Proc. 


0 We 1 already analidered (Part I. $1 375 
161. ) rhe Action of Nitre upon Metals and Semi- 
Metals. Therefore, if you operate in a due Manner, 
Silver is, by this Method, rendered perfectly puie 
and eaſy to be bent. But if your Silver is very im- 


pure, a "(mall Matter of it is deſtroyed in this Opera- 


tion; which muſt be aſcribed to the ſtrong Detona- 
tion of Nitre with other Metals, and to the Clammi- 
neſs of the Scoria's made by their Calxs, 


2. The Nitre in this Proceſs ſeems partly to be- 
come volatile, and partly to change into a fixt Alkali. 
ſo. very pure, that there remains not the leaſt Foot- 


ſtep of Nitre: For when you pour upon it Oil of 


vitriol, it does not in the leaſt excite the unpleaſant 
Smell of Agua Fortis, which nevertheleſs is commonly 


produced, when you prepare fixt Nitre 1 in the uſual 


R 4 | Man- 
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Manner The Reason uf this Shen i 18, char they 
do\noviimploy à Fire ſufficiently ſtrong, to conſume 
or diſtipate e all Sorts of Nitree. 

3. Silver thus purified for the firſt T 150 has al 
ways in it a ſmall Quantity of heterogeneous Metal: 
But if you melt it a ſecond Time (Ne. 3.) with Ni- 
tre, and pour it out, the Moment it ĩs in 5 uſion, you 
free it of that Reſidue, and render it very eaſy to be 
bent. But your Silver will not acquire ſo great a 
2 Degree of Purity and Pliantneſs, unleſs you pour it 

out the very Inſtant it is in Fuſion. For the Nitre, 
when left too long in the Fire, diſſipates, or changes: 
And when this happens, the Metals calcined by the 
Nitre, though in ever ſo ſmall a Quantity, are re- 
duced by the fat Exhalations of the Coals, and much 
more ſtill when the Coals themſelves fall into them: 
Nor is the reſiduous alkaline Salt an Obſtacle, but ra- 
thera Help to this. And as Gold, above all, is ren- 
dered very rigid, or even quite brittle, by the Jeaſ 
Quantity of Tin, Regulus of Antimony, Sc. the 
Reaſon is plain, why unſkilful Artificers, try ten 
Times and more, to render Gold 2 * Means of 
euch before they can obtain it. 


PROCESS *. 
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55 5 Precipitation of Silver out of the fan Bodies as were 
mentioned in the Joregoing en by ere eee 
in a Crucible. 


APPARATUS. 


HE Body out of which you intend to preci- 

Pitate Silver, mult be previouſly: prepared for 

a Sebfifiearion with its proper Ingredients; of which 

wie have already ſpoken in the foregoing Procels; 
then in the ſame Manner, and with the ſame Quan- 
tity of granulated Lead, put it into a Crucible ftricty 

gain that it be intire, ſolid, not ſpeckled with 

black * _ the Scoria cf Iron; eſpecially at 1ts 


. inferior 
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inferior Part, and capable of containing three Times 
as much. Add befides Glaſs- Gall and common Salt, 
both very dry, and enough that, when the whole is 


melted; the Salts may ſwim at "Top at ihe I of 
about half an Inch. 


2. Put the Crucible hob: Poor = Into a Wind- F ure: 


W ſnut it cloſe with a Tile; put Coals round it, 
but not higher than the upper- Border of the Cruci- 
ble: Then light them with burning Coals, and in- 
creaſe the Fire till the whole melts very thin: Which 


will be done by a middling Fire, maintained always 


equal, and never greater; leave it thus for about one 


Quarter of an Hour, that the Scorification may be 


perfectly made: Take off the Tile, and ſtir the 
Maſs with an Iron-Wire, and a little alter pour it 
out into the Mould. 

3. When the Regulus is cleaned from Scoria s, try 
it in a Teſt by coppelling it. 


The Uſe and Reaſons of the Proceſs. 


17 The e denden of any Ore * or of 
any other Body fetched out of Ores, may indeed be 
made by this Apparatus, as well as in a Teſt under 
the Muffle: But it ſerves chiefly, to the End that a 
greater Quantity of Metal may ſometimes be melted 
trom it with Profit: For you may put many common 
Pounds of it, at one ſingle Time into the Crucible: 


But then you need not obſerve the Proportion of Lead 
preſcribed in the foregoing Proceſs, nay, a Quantity 
of Lead two or three Times leſs, is ſufficient accord- 
ing to the different Qualities of the Object. But the 


Maſs will certainly be ſpilt, unleſs you chuſe a very 


good Crucible. For there is no Veſſel charged with 
Litharge, that can bear a ſtrong Fire having a 


Draught of Wind, without giving Way through | it to 
the Litharge. 


2. Lou add Glaſs: Gall and common Salt, that hoy | 


may forward the Scorification, by ſwimming at Top. 
For the refractory Scoria rejected by the Litharge, 


ä — — —ę—„— er mr meet ² —˙ß]—ññ————— - - — Bhs 
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and adhering between this and the Salts that ſwim 
at Top, is ſoon brouglit to a Flux; and the Precipita. 
tion of the Silver is thereby accelerated. They alſo in 
a Manner hinder a ſmall burning Coal, fallen into the 
Crucible, from ſetting the Litharge a boiling, which 
troubles the Operation. For the Litharge or Glaſ; 
of Lead, eſpecially +, that which is ade without 
any Addition, ſo ſoon as the Phlogiſton gets into it, 
raiſes into a foamy Maſs, conſiſting of a Multitude 
ol ſmall Bubbles, very difficult to be confined, unleſs 


the Phlogiſton be entirely conſumed, and the Litharge 


reduced to Lead, which ſometimes TOE: above the 
= Border of * Veſſel. Hi FTE! 


PROCESS XVI. 


Precipitation by Iron and Lead; of Silver out of a Mix 


ture ee a great Deal of Sulpbur. 
4 P P A KR A 7 U 8. 


1 I 8 may be 8 in the ſame Manner as in the 


foregoing Procels, but much better after the 

Manner following. 

1 you do not know already, how much Silver 
lies hidden in the Mixture, you muſt, for that Pur— 
poſe, make a Trial, according to the firſt, the ſe- 

cond, or the fourth Pioceſs. This done, let the 

Mixture be melted in a Wind-Furnace on.a middling 
Fire, in a Crucible, having a Capacity two or three 

Times larger. Then caſt upon it at ſeveral Times, 

 Iron-Filings, not very ruſty, and being one third 


Part with regard to the Weight of the Silver: In the 


mean Time increaſe the Fire: When you ſee the Iron- 
Filings quite diſſolved by the Sulphur, and meltcd, 
pour thereupon an equal Weight of granulated Lead 
with regard to the Silver, in ſuch a Manner, however, 
that ĩt may be diſperſed all over the whole apparent Sur- 


face of the melted Mixture: Then ſtir it with an Iron- 


Hook, that all theſe Things may be thoroughl y 1 r 
| 2, Shut 
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2. Shut the Crucible very cloſe: Increaſe the Fire 


ſtill more; and after having left it ſo for about half 
a. Quarter of an Hour; pour the Maſs out into a 


melting Cone, rubbed with Tallow, and warmed, _ 


r into an Iron-Mortar, Prepared after the ſame 
anner. 

When it is grown cold, ſhake the Matter out: 
You. will fina at Top Scoria's to be taken off, and 


at Bottom a Regulus, that will have all the Silver in 
i to ether with the Lead, or at leaſt with Part of 


The Regulus may be coppelled i in a Teſt. 


. If you know that thereis already the ſame Quan- 


tity of Lead in the Mixture, it is not neceſſary to add 


| any granulated Lead; but rather to double the 


Weight of the Iron- F linge. 


2 1 Uſe and Reaſons of the Proceſs. 
F All that was ſaid (Part 1. 8 147. Coroll. 1. 4.) 


wards the End; that the Silver which is perhaps ſtill 


tom; or that the Sulphur may be intirely taken away 
by the Lead (7. c), if it has not been thoroughly de- 


ne a ſccond Time from the Silver: For there is always 
ng ft of the precipitating Metal, that mixes with 
ec the Metal to be precipitated; the more ſo, as the Se- 
es, paration is more exactly done: For who can ſo exactly 
ird determine the Point of Saturation, and the Degree of 
the tte Fite? | 

on- 2. Tou muſt not uſe Filings quite ſpoiled with 


<0, Ruſt: For they bave * no Virtue for abſorbing the 
cad Sulphur. 


vcr, 3. The Crucibles, which have ſerved to theſe Pro- 
ur- altes, retain # little of the Silver, eſpecially if they 
are rough at the Inſide: For this Reaſon, the ſame 
Crucible, ſo tong as It remains intire, muſt ac 
erve 


is very well and plain. But you muſt add Lead to- 


inherent in the Mixture, being quicker diſſolved by 
| the Lead, may be precipitated, and ſink to the Bot- 


lroyed by the Iron. There are alſo ſome other Me- 
das, that have the ſame Effect; but Lead is choſen _ 
in this Caſe, becauſe it is very conveniently ſeparated | 


3 — 


252 Th ART of 
ſerve for the ſame Operation. But when it relle to 


Pieces at laſt, and the Bits are plunged into the boil- 


ing Lead, all the Silver is fepardte from it: Which 
Lead muſt ſerve for the like Operations, as well a; 
that which is reduced out of larger Teſts: Thus al 
the Lover Metal! is preſerved. 


PROCESS xvn. 


7 be extradiing of Sitver, 55 Amalgamation. 
A P 1 4 R 4 T U S. 


A SH the Ores, Kajthis: Stones, and Sand, 

in which Silver lies hidden in its merallick 
Fort- acbnrding to Proc. XIII. When waſhed, in- 

fuſe them in very ſour Vinegar, in a wooden or Glak- 
Veſſel perfectly clean: Bur about a tenth Part of 
Allum muſt be firft boiled and diſſolved in this V. 
negar, that the waſhed Powder may be intirely co- 
vered over: Leave them thus for one or two Days 
and Nights. 

2. Decant the Vinegar, and waſh the macerate 
Powder in pure warm Water; till the Water be— 
comes quite inſipid, when juſt poured upon it : Dry 
the Powder; put it into an Iron-Mortar : Then add 
Mercury four Times the Quantity of the dried 
Powder, and with a wooden Peſtle, ending in a Jarge 

round Head, and adapted to the Inſide of the Mortar 
by its Figure and Size, beat the whole, till you ſe 
every little Part of the Powder rendered of a blackiſh 
Colour by the | minute Globules of Mercury mixt 
to it. 

3. Then pour Wares thereon, and continue th: 
Trituration for a While: becauſe you thus will waſh 
away the terreſtrial Powder and the other heterogenc- 

. ous Bodies remaining, and becauſe all the (Globo 
of the Mercury, will by that Means be aggregate 
to the Silver and Gold. Pour out the turbid Wi 


ter, and add ſome freſh; then grind the whole ag 
8 is 1 


— we — — ü ww = 


as _ 
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till all the remaining Powder be waſhed off at laſt, 


Then dry the remaining Amalgama with a Spunge, 
and * a gentle Heat. 


© he Uſe and Reaſons of the Proceſs, , 


4. Amalgamation is chiefly uſed, when Silver lies 
hidden in its metallick Form in Stones, Earths, and 
Sand. But when it is in a State of Ore, the Bodies 
that concur with it to form the Ore, muſt be diſſi- 
pated (Part 1. $ 403): Otherwiſe, the Amalgama- 
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tion would not ſucceed, Therefore a previous Waſn- 
ing muſt be made, that the other Bodies which can- 
| not be diſſolved by the Mercury, may be waſhed off 
k as much as poſſible : For, unleſs this be done, the 
5 Mercury cannot act freely upon the Silver: Nay, if 
] the Waſhing is done afterwards, a great Deal ot the 
of Mercury is waſhed off together with theſe heteroge- 
1 neous Bodies. For which Reaſon, likewiſe, the Ore 
Th is ſoak'd in Vinegar prepared with Allum, that the 
5 terreſtrial duſty Bodies, or even the fat Ones, may 
be wiped off the Surface of the Silver. As for the 
00 reſt, ſee Part I. & 65. and following. For this panty 
be the Mercury ſometimes refuſes to diſſolve the Silver: 
Yr Which nevertheleſs is corrected, if the Mercury is 
0] rubbed with common Salt and Water, and afterwards 5 
oy waſhed very clean, 
5 2. If you continue to grind the Amalgama 1 
os Water, longer than till you ſee no more Filth in it; 
VE the Water poured upon it will nevertheleſs be always 
mb turbid, and you will loſe Part of your Amalgama. 
nxt 3. They make a particular kind of Mills, in which 
a great Quantity of Amalgamations are made, and 
the which are well deſeribed by G. Agricola, de re Met. 
Mb. VIII. I 
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PROCESS xvi. 
5M e of Sie 1. it es 


« Pread : a thin Akalber upon a code earthen or 
Glas. Veſſel, very clean: Fold it up in the 
germ of a Bag - and pour the Amalgama into it 


Then tie the Bag very ſtrongly at T op, that the 
empty Spaces of the Plaits may not give Paſſage to 
any Part of the Mercury. This done, if vou com. 
preſs the Bäg by wringing it hard, the major Part of 
the Mercury will paſs through it, and run into the 
 Veflel under it. If you can no longer ſqueeze any | 
Thing out, open the Bag, and you will find in it x 
White Paſte, which ſhall be the Silver and the Gold 


that were in the waſht Powder: But there remains 


about an equal Quantity of Mercury till mixt with 


them after the Squeezing. 
2. Put the remaining Paſte 1 into a Glaſs Retort; 


and this into an Iron-Pot full of Sand (Plat. Iv. 


Fig. I.): Apply to it a Recipient, in which there 


muſt be ſuch a Quantity of Water, as that the Orifice 
of the Neck of the Retort may be immerſed into it: 
Nor is it neceſſary to cloſe the Joints with Lute, 

Make under this a ſtrong Fire, till you ſee the Mer. 

cury applying itſelf by large Drops to the Neck of 


the Retort, and falling into the Water, with a hif- 


| ſing Noiſe: But if you hear a Crackling in the Re- 
_ tort, then diminiſh the Fire a little; and if at laſt 
nothing more is diſtilled by the great Fire, let the 


Retort grow cool, then take it away, and fplit it 
with a Thread dipped i in Brimſtone, which for this 


| Purpoſe muſt be tied about the Middle of the Belly 


of the Retort, and ſet on Fire: Then in the Fire 


with Borax run the remaining Metal into a Maſs. 


ä TT The 
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The Uſe and Reaſons of the Proceſs. 


1. As Mercury requires a Fire three Times ſtrong- 
er, to be volatilized, than Water does; ſo when it 
is reſolved into Fumes, it coagulates immediately, if 
touched by Water; nor are you to be apprehenſive leit 
the leaſt Quantity of! it ſnould evaporate in open Veſ- 
ſels, provided the Orifice of the diſtillatory Veſſel is 


not only the Neck of the Retort ſplits eaſily, but, 
when the Degree of the Fire is very great at firſt 
and afterwards leſs, the Water aſcends through the 


which, on this Account, ſplits when it is hot; and thus 


the Retort j is not immerged, the Joints muſt in this 
Cale be cloſed with Lute: But if you imploy then 
too great a Fire, the Veſſels burſt violently aſunder, 
wich ſome Danger, becauſe of the pernicious Fume. 


m— GI. 3 a, — —_» wax. — CO 


1 Mercury. 3 
| 2. If, for Wand of an Apparatus for ö 
a and Coppelling, you. have a Mind to indicate by this 


Method, the Quantity of Silver contained in the Body. 
. waſhed ; in this Caſe, the whole Amalgama muſt be 
of dtilleg through the Retort; becauſe Part of the Sil- 


„. oer and gold gets through the Leather: Nay, there 
yl remains nothing at all of the Silver or Gold within 
de Leather, if you uſe too great a Quantity of Mer- 


be WY to extract a ſmall Quantity of theſe Metals: 
t Unleſs the Mercury be ſaturated with them, by a like 


his previous, Proceſs; and even then, you may be eaſil 


Metal. 15 


immerſed under the Water. You are only to take 
Care not to immerge it too deep: For in this Caſe, 


ö nr II 
_ 

—ͤ — 
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Neck of the Retort, and falls into the Belly of it, 


the Operation 1 is deſtroyed. But when the Neck of 


Beſides, when your Fire is too ſtrong, Part of the 
„ WM Silver cally gets into the Recipient together with the 


ly deceived as to the e and . of the | 
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"Wi upon the Calx adherent to the Bottom, freſh Water, 


Calx. 
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CY render Silver: very re by Procteltitlin out if 
fy 70530 eee Portis, with Spirit of date,” * 
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0 APPARATUS. 


HEN Silver his — coppelled, gilt he 
= it with Agua Fortis, ina very clean Glaſs. 
Se And: if the Solution is the leaſt in the 
World turbid; ſtrain it through a double filtcing 
Paper; into another clean Glaſs-Veſſel. Pour into 
this Solution, by little and little, Spirit of Salt, or 
Solution of common Salt, or Salt Ammoniack, 
enough to produce a perfect Aua Regis ( Part |. 
C 128. Ec. ): The limpid Diffolution will im. 
mediately become milky: Let it reſt for ſome Hours, 
that the Silver extracted in Form of a white Powder, 
may all fink to the Bottom: Which is ſooner effectec, 
by pouring a great Quantity of pure Water upon the 
Ne if it be highly charged. This done, de- 
cant gently the Liquor at Top. But, you muſt pour 
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or, What is ſtill Petter, Phlegm of Spirit of Salt, or 
of Apua Hontis; that all the Metal may be extracted 
out of it: For the Calx is no longer diſſolved in Au 
Fortis, nor in Spirit of Salt; F inally, let it boil at 
| ſeveral Times in freſh: Water, till the Calx and Wa. 
ter are at laſt perfectly inſipid. Shake them toge- 
— and pour them into a filtring Paper, that the 
Water may. 8⁰ through, itz ANG then dry the 


2. Put it inte a Cweible, 3 * on the * 
fide with Soap, and cover it with about one Half of 
any fixt alkaline Salt, very dry, and beaten to a ver) 
fine Duſt: Squeeze the Whole well with your Finger: 
Cover the Crucible with a Tile, and put it in a Wind 
Furnace, and make at firſt a middling Fire for 4 
Quarter of an Hour, only to make the Veſſels go 

: OY og red- 
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red-hot; and then increaſe it as much as is required 
for a perfect Fuſion of the Silver and Salt. The Fu- 
ſion being obtained, take out the Crucible, that the 
whole may cool of itſelf ; or pour it into an Ingot; 
the Silver ſtiall be reduced Peroctiy, Pure out of this 
Calx. 
3. If this Silver-Calx (Ne, 1.) is expoſed alone to 
the Fire, it melts ſo ſoon as it grows red; and if you 
then increaſethe Firealittle more, it vaniſhes in Fume; 


hen poured out quickly, it appears a Body of a light 


ſcatlet Colour, half. tranſparent, ponderous enough, 
and ſo tenacious, that it is difficult to reduce it to 
Powder; and if you breał it, it ſeems to be of a fibrous 


Texture within: Whence it is called Lunæ Cornua, 


on account of its e _ Horns of nn 


on che Oui. 15 


A 'T be Up and 2 17 7 the bal. 

1. „ Stvert is not to be diffolyed the: moilt Way in 
Aha Regis and Spirit of Salt; on the contrary, when 
it 1 diſſolved in Aqua Fortis, you precipitate 
it thence with Spirit of Salt: But fo ſoon as this is 


done, à Solution of the Silver by the Acid of Agua 


Regis happens in the dry Way: For a conſiderable 


Quantity of Aqua Regis is joined to the Calx of Silver 
precipitated to the Bottom; whence its Volatility 


depends. For this Reaſon likewiſe, if you mix a 


little of Spitit of Salt to Spirit of Nitre, you eaſily 


obtain the Separation of the former from the latter 
by Silver. See Part I. $ 122: But the Copper 
whereof any ſmall Quantity. remains mixt with the 
Silver, in the Operation of coppelling, is not to be 
precipitated by Spirit of Salt: Therefore, when the 
oe Metals are conſurned 1 in the Coppel, the metal- 


lick Part of this Calx is perfect and pure Silver. 


Gold itſelf is alſo perfect iy ſeparated in the fame 


Manger, if the "qua Ber fis, ir not ae py 
the Scher, 
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teeth y well waſhed : " Otherwiſe you wilt not always 
pi W Lier 


alkaline fixt Salts. But the Silver is ſpoiled anew by 
the two former, and a great Quantity of it is deſtroyed 


thick Smoak, which is produced i in a violent Reduc- 
tion made after this Manner. But all your Silver is 
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ſuch Quantity as ſhall greatly exceed the exact Point 
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bY The Spirits muſt be pure, and the Calx per 


his .Zunz Cornua, muſt be 3 * the dry 

„ that is, by whatever abſorbs Aua Regis with 
ep Force; Therefore you ſee this Property in 
ome Metals, for Inſtance; in Lead, Tin, and all the 


at the fame Time: Which may be gueſſed from the 


preſerved: by a fixt Alkaly, N you uſe a proper 


4. If you pour into the firſt Liquor eitel from 
the Precipitation, and decanted, a fixt alkaline Li: 
quor, or a volatile urinous concentrated Spirit, in 


of Saturation: The Colour of both, which was hard. 
iy ſenſible before, turns to à deep Azure, which muf 
be owing to the Preſence of Copper: For'when this 

is in a ſmall Quantity, it diſſolves the moiſt Way in 
Allehine Saltd, and then produces this Colour. The 
downy Whitiſh Powder which is produced during this 
Mixture, 'and at firft ſwims like Flocks of Wood), 
aid then'Goks to the Bottom, is not Copper, but 
proceeds from'the Earth, which is produced in eve 
Regeneration of neutral Silts, and to which'the ſmall 


Eads of Gold, which Ri Far was in et N i 
Kt. | ( DINE 
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I. the Proceſſes by which Silver is got out of 
"A the Ores in which it lies hidden, and is * 
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| rated from foreign Bodies, from Proc. I. to XVIII. 
belong, to this Article. For Gold, as well as Silver, 
is free from the Action of Lead and Glaſs, of Lead, 
and ſuſtains the Coppel and the Teſt, in which all 
the other Bodies turn to Scoria's. Therefore, Gold 
mixt with Silver is collected in the very ſame Proceſs 

by which the ſaid Silver is ſeparated from its Ores: 
as, we have already mentioned ſeveral Times, in the 
foregoing Chapters. Amalgamation itſelf is mare 
proper to Gold than to Silver; that is, as they are 
both ſeparated from their Matrixs by this Operation: 
For there is no Metal, that is not more frequently 
met with in a State of Ore, than in its metallick 
State: But Gold is always found in a true metallicx 
State; unleſs its Quantity is many Times inferior to 
that of the Silver adherent together with it in the 
ſame Matrix. But Gold, even in this Caſe, cannot 
always be ſaid to be in a State of Ore (See Part I. 
400). , Now, a true metallick State is required for 
an Amalgamation becauſe no Extraction can other- 


% * 


wile be made by Mercur. . 
There is indeed a great many Proceſſes recommend- 
ed by ſeveral Artificers, for the extracting of Gold 
out of its Matrix; and by which they ſay that you 
will obtain more than by the ordinary Method: Bur 
they, for the moſt Part, are ſo trifling and fo, tedious | 
in the Work, that they hardly deſerve to be deſcribed, 
ſo far they are from being worthy to be imitated. The 
moſt common of them are thoſe, in which the Ore is 
prepared by roaſting; which muſt not be always neg- 
lected ; as it is ſometimes altogether neceſſary. But to 
repeat it ſo many Times over, to extinguiſh the Ore 
ater each roaſting in Urine of Children, or in other 
Lies prepared in a particular Manner, then to ſcorify 
it firſt in a Crucible with Lead and other Ingredients, 
and afterwards to put it in a Teſt to ſcorify it a ſecond 
Time, and ſo on, is a Method as filly as it is toil- 


pu iced, -. Sed” 2 
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We have then abies to do here concerning Gold, 
bur. to give the Methods by which Gold is ſeparated 
from Silver, and thoſe by which it is ſeparated from 
the other Metals: as far as theſe Methods differ from 


| thoſe which we have already given, for the Separation 
of Silver from other Metals. | 


PROCESS XXI. 


7 0 render Gold priſelly pure from y iter 5 » 7 
a Regis. 5 | 


APPARATUS. 


\ HE Mixture of Gold ad Silver, muſt fi 
be coppelled according to Proc. II. or VIII 
wa a ſufficient Quantity of Lead, that the other 
Metals may be ſeparated: In which a little more 
Lead is preferable to a leſſer Quantity. Out of the 
19 1 5 Regulus forge thin Plates; and whenever 
the Metal grows rigid under the Hammer, make it 
red-hot in a gentle pure Fire, whereby 1 its Dudiili 
will again be reſtored. 
Me When the ſaid Plates are ſufficiently thin, make 
them red-hot for the laſt Time, and cut them into 
ſmall Bits with a Pair of Sheers, and then keep them 
ina warm Place, in a Cucurbite made of tranſparent 
' Glaſs, pouring upon them a ſufficient Quantity of 
the pureſt Agua Regis, which muſt be ſtrong enough, 
In the mean Time, let che Orifice of the Tucurbite 
be ſhut cloſe with a Cornet of Paper,” to prevent 
any Duſt from falling in. 
3. The Diſſolution being finiſhed, pour out ſoftly 
the ſupernatant Fluid into a wide open Glaſs-Veſſ; 
taking Care that the leaſt Part of the Silver, adhe- 
rent to the Bottom in Form of a white Powder, does 
not goout alongwith it, Pour upon this remaining Cal 
ſome Phlegm of Spirit of Salt, and make it boil with 
it a while, that the reſiduous Diſſolution of Gold may 
be waſhed off, and added to the firſt by decanting. This 


done, 
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done, inſpiſſate the Liquors over a gentle Fire, till 
they are dry: Put what remains into a Crucible, and 
cover It with Powder of Borax, melted before-hand 
with a little Nitre: Cover the Crucible cloſe with a 


Tile ; and mike the Melting firſt with a gentle, and 
a little after with a great Fire. Then pour it into a 


Mould to have an Ingot. 
The remaining Calx of Silver being weed out 


of the Cucurbite, by pouring Water upon it, may in 


a wide Veſſel be decanted, and being dried 12 Fire, 
may be melted in che ſame Manner. 


27 be Uſe al Reaſons of the Proceſs 5 


1. All the Metals that are diſſolved in Aqua Regis, 
muſt be.conſumed by, Coppelling, before the Diſſo- 


lution 3 leſt, being diſſolved together with the Gold, 


and inſpiſſated, they be again confounded with it: 


But the ſmall Quantity of Copper remaining after the 


Coppelling (Proc. VIII. C/. No. 2), being much 


divided by that Degree of Fire which puts Gold in 


Fuſion, is deſtroyed partly by itſelf, partly by the 


Nitre, and turns to Glaſs, and is received by the 


Salts. 


Diſſolution, by a fixt or volatile Alkali; But the Calx 
proceeding therefrom, which is of a dark yellow Co- 
lour, being dried on a gentle Fire, becomes that kind 


| of Gold called Aurum Fulminans, becauſe, whenthe Heat 
1s not increaſed too ſuddenly, but only by Degrees, it 


decrepitates with great Violence, and with. a thunder- 


ing Noiſe, and ſcatters every Thing round it with 
ſuch a Force as was hitherto never obſerved in any 


other Body. We ſhall ſoon teach, how this ought 
to be > Fg or rather ſeparated from the Salts, 


wich \provives this Hunderſas Noiſe together with | it. 


2. Gold may 7 precipitated quicker out of its 
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Gold, unleis the. former be three Times in 


»c ; 


greater . Quantity than the latter (Part I. 5 472); 
ii ĩs not evety Mixture of Gold and Silver than can be 
ſeparated by Aqua Fortis. Let therefore the Mixture 


of the white Allay be purified i in a Coppel from the 


other Metals, if there is any in it; and be tried with 
the Needles (Part I. § 2980. It the Allay of it is 


ſuch, that it contains ſix Carats or leſs of Gold, and 
eigbteen or more of Silver; you may reckon it fit to 


F make a Separation with Agua Fortis: If not, you 
muſt either add a ſufficient Quantity of Silver by 
melting together in the Fire, or make the Separation 


With Aqua Keb, Wotding to, the foregoing Pro 
ceſs. . .15qqu g 


2. Now, if the Mixture} is D allayed, as to admit 


of the Action of Aqua Fortis; reduce it to ſmall 


Plates; put it into a ſmall Cucurbite, and pour upon 
it a double Quantity of Agua Fortis, of a proper 
Strength, and tried, that the leaſt Quantity of dilver 


may hot be precipitated out of it (Port. I. f 121, 122); 


khen put it in a warm Place, with a proper Cover. 


I the Bubbles and red Smoak, which are, produced 


during the Diſſolution, malce you think that the 


Silver is corroded, decant the Solution, . while it i 


yet warm, into another Glaſs-Veſſel, and pour upon 
what remains freſh Agua Fortis, but in Quantity 
twice as little as the firſt Time: Expoſe it again t0 
the Fire, to make it boil; then decant it again warm, 
and repeat this once more; then waſh the Reſidue 
with freſh Water; which will be your Gold, of 4 


dark Colour, light, ſpungy, and Wii out dt 


which the Silver 1 is corroded. | 
5 You 


— 
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3. You may pour it out, in the ſame Manner is 
you have done the remaining Calx of Silver, in the 
foregoing Proceſs (No. 3). But the firſt Diſſolution, 
being ſaturated, muſt Aber be drawn off (Part I. 
$ 125) to ſeparate from it the Silver, which will 


then be perfectly pure, or it muſt be diluted with 
Water: Put into it very clean thin Copper Plates, 


and immediately the Silver will firſt cover the Copper 
| | all over, under the Form of very thin and / ſmall 
| Leaves, and then by Degrees be precipitated to the 
Bottom, and the Solution; which was before deſtitute 
of Colour, ſhall be ringed with a gteeniſh azure Co- 
lour: Pour this together with the Calx into an edul- 


: 
j 
e corating Veſſel (Part I. Plat. II. Fig. XIII) and ex- 
1 poſe it a while to a Fire almoſt ſtrong enough to 
8 make it boil : Thus all the Silver will at laſt be diſ- 
d engaged : Decant the Solution of Copper from the 


0 lighter | Silver-Duſt ſubſiding, and pour upon it at ſe- 


U veral times Water, which muſt boil' till it becomes 


7 perfectly inſipid. Finally, let the dulcified Calx of the 

. Lilver be meletd together with Borax, firſt by a gen- 

VF tle Heat, and then* by a ſtrong Fire. But this Sil- 
ver will not be prefeatly tree from Copper, ts 


Nes $59 
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See on this Point (Pers l. 8472. 04 the ſoregoing 
Proceſs ) ) and. obſerve” moreover, that, unleſs you 


al THC} 


of Silver will be produced, very difficult to be diſ- 
ſol ved, which ſurround the Remainder of the Gold 
in fach Manner, that the Silver, remaining to be cor- 
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pour out the Solution of Silver warm, ſome Cryſtals 


roded off: from the Gold with recent t qua Fartiny "Hy 
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15. t 211 Hp (Proc. XX) N. G0 ien ſows: 


'. thing of Gold in it; and the Gold OE (Proc, 
Ait Ne f. fomething of Suver. in We 


Mew 1999) 21970 . 
420 P P A 1 4 . 


eln nit nt > 21 6 00 e 


og F the Silver which (Poe. XXI. N. 5 remain 


under the Form of a white Calx, is diſſolved in 


5 * pureſt. Agua Forris, there will remain at Bottom 
à ſmall Quantity of a Powder not diſſolved, and of a 
dark Colour; but the Part of it which melts into a 
5 pr” and proves to be Gold is extreamly ſmall, 
2. If the Gold but of which Silver has been cor- 
Gel by Agua Fortis (Proc. XXII.) is diſſolved in 


Aua Regis according to Proc. XXI, it leaves at the 
Bottom of the Veſſel a ſmall Quantity of white Silvet 


Calx, why the Pom} Fortis. bad ; not N from 


Tn Gold. 
> The OY: 1 Robb of the Prof 10 0 


I. Every Thing is plain in ttie two foregoing Pro- 
5 oof : But, the Aqua Fortis or Aqua Regis are more 


or leis pure, and of a proper Strength, àecurding a 


| ue are more. or leſs frequently poured: recent upon 


the Mixture, and left to act a due Time upon the 


remaining Metal with a ſufficieat Heat. In ſhort, the 
greater or leſſer the Thickneſs of the ſmall Plates of 
N Silver and Gold 1 is, and their Surface rendered more 

or. leſs clean by the Fire; the more or leſs of the 


Metal, to be corroded by a proper corroſive Water, 


8 remains undiſſolved i in the Reſidue of the Mixture. 


37 IU. therefore, you would have either of theſe Me- 


tals perfectly pure; this muſt be corroded off from 
the other by its Menſtruum: Gold, for Inſtance, 


out of Silver by Agua Regis, and Filer out of Gold 
by Ms Helis: But the Refidue of the Werren, 
Bod 


S m . E 


r £AY wc, I. Ms ano fond.” coo: ao 1 [ WY ets. 1 
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Body remaining in the Mixture, Fompmanly. conſti- 
tues ITE or * 0 of the Reſidue. Co # 


boese 


4 * 


9 5 X . 
58 1's : j POLLS yy" L044) A+ 4 * 2 1 4 


Aqua F. ortis leaves in ( Go 


Proc. XXII,. and XXIII. Ne. 
that many Cautions muſt be taken, and a perfect 


Knowledge of the Proportion of the Gold 400 Sily & 


which conflrce- the bee is required 5 in the 
e N 


AAA 80 


. Take then of the pureſt Gold bat "WOE 


ing to the foregoing Proc. No. 2. or to the XXIſt, 
and altogethet void of Silver, one docimaſtical Matk 


divided into Carats; and divide this into two Parts 


perfectly equal: Add to each of theſe Portions the 
Triple, that is one Mark and a half of the pureſt 
Silver (Proc. XXIII. No. 2. or XXII. XIX). How» 
ever, that the Maſs may not be too great, you may 
take half a Mark inſtead of an whole one: Which 


muſt alſo be underſtood of the Parts of the Mark. 


Put every one ſeparately into two Coppels well 
heated. Make a ſtrong Fire, that they may be made 
red-hot: Then with a Ladle pour upon them one 


Centner of granulated tried Lead, not containing any 
ponderable Quantity of Gold in it. When the Lead 


has been conſumed in a bright Fire, leave it ſtill for | 


one or two Minutes: Thus you will prevent the re- 


maining + even the | ſmalleſt Quantity of Lead 
2 


(Proc. II. Uf. No. 3). If both Regulus's are equipon- 
ck in the docimaſtical Balance, the Operation 


hitherto has ſucceeded right, which otherwiſe muſt 
be zepeated. 


a. According to theſe Rules, make ſmall thin 


ns with an Anvil and Hammer, both perfectly 
4 | | ſmooth 85 
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ſmooth and poliſhed; leſt any "Thing "0 be 
ſcraped off. Mean while, 2 Metal muſt be fre. 
quently: made red-hot, un e Muffle, in a golden 
Diſt put upon à Trivet (Part . Plat. l. Hg. Xly, 
XV) leſt any ſmall Scales ſhould, go away from 
thence. - Roll theſe Plates ſpirally, 85 after having 
made them red-hot again, put a ſmall Plate of each 
Portion ſeverally into two ine ſeparatory Cucyr. 


bites (Part I. Plat, II. Fig. XI, XII): Pour upon 


them ſome of the beſt ended Aqua Fortis: Stop 
 the'Orifice of the Cucurbite with a Paper Cornet, o 
rather put upon it a Piece of flat ſmooth Glaſs: Be. 
<aule it is requiſite that the elaſtick Spirits ſhould haue 
a Vent left them. If the Solution goes on then by 
| lowly, you may put a ſmall burning Coal under the 
Trivèt. As for the reſt, perform the Diſſolution 20. 
cording to Proc. XXII, 
However, take Care, mean while, leſt the ſmall 
Cucurbite be ſhaken, whereby the ſmall brittle Plates 
of the remaining Gold, which had hitherto preſerved 
their Figure perfect, might break aſunder, or any 
Thing of this Subſtance be rubbed off. Having then 
4 0 the, Diſſolution, invert the Cucurbites gent 
ly, that the ſmall Plate rolled up may fall ſoftly out 
of every one of them i into the N Diſh par: under 
neath, oy” 
„Then ſet che Diſh upon its 1. and put i 
under! the docimaſtical Muffle, which muſt not be 
warmer yet than your Hand can bear, and out of 
which all the Aſhes, which may have fallen into it, 
muſt have been blown firſt with a Pair of Hand- Bel 
lows: Increaſe the Fire ſlowly, that the Diſh may at 
laſt grow moderately.red-hot within a Quarter of an 


Hour: This ſmall Plate thus heated being grown 


cold, put it in a good Balance, to weigh it, 
4. Then let the ſmall Lamina of Gold, which is in 
the other ſmall Cucurbite, be roaſted in the ſame 
Manner, and put it in the other moveable Scale to 
compare it with the foregoing. They muſt be both 


perfectly equiponderous: if not, you have Corman 
228 ted 


ee — — 


PSD rr , , , . ,, end. 
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ted a Miſtake, and the Proceſs "muſt be repeated. 
This done, put both Portions into one and the ſame 
Scale, and weigh them; you' will find by the Dif- 
ference of the Weight ( N.. 1. chat the Mark of Gold 
employ ed has been Cerca one or to Grains, 


which Ima from the Reſidue” of Silver which 
the Agua Fortis could not extract. But if both Por- 


tions are leſs than the Mark employed, it is an infalli- 
ble Sign of a Defect, to be underſtood from the 


three foregoing Proceſſes. The Exceſs of Weight 
proceeding from the Reſidue of Silver, is called in 
interhalt, and muſt be noted exactly; that 


German 
it may be ſubſtrafted from the Gold in the ſubſequent 
Quattation; that you ma 


was more Gold in the E | than Frag is in 


W er l eee ee 


10 be Uk and Reaſons 7 the Proc. : 


mt 1. 8 the foregoing Proceſs ( Ne, x) you exiarior 
9 5 determine, how much Silver remains in the 
Gold after the Separation by Aqua Fortis: For while 
the Gold is diſſolved by Agua Regis, it is a diffieult 
Matter perfectly to collect the minute Duſt of Silver, 
to free it from the Acid of the Aua Regis, and to 


weigh it, without ſome Part of it being diſſipated. 
But if Gold, diſſolved by Aqua Regis, is again ſepa- 

and Melt- 

ing, it always ſuffers a Loſs ſuch as muſt be here con- 


rated from it by Infpilfition, Roaſting, - 
ſidered over and above. For this Reaſon the Method 


already” mentioned 18 choſen, to detect this Increafe 
of Silver. 9 965 


2. The melting of Gold with Silver, is made wich 


greater Neatneſs and Perfection with a little Lead in 


a Coppel, than in a Crucible; nor is it then ſo eaſy 
to loſe any Thing of the Gold. Of this you will be 
ſure, if, after the Coppelling, 
A Regulus, which muſt weigh four Marks: In this Caſe 
likewiſe you do not beſtow afterwards your Labour 
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not believe that there : 


you weigh again the 


6 
by — 


* as 


— 2 — —— *» l — * 4 4 5 "EY — 2 . EYE 3 _ 
— 2 — - — 2 —— ITS —— mw - 
— as hee te AED — STEELS — > — — — - - _ — a A = 
ed - — pi r — 5 oo - - — — 
— 4 Th: Hp ons — 2 5 


A de a. Coo, 


r 
— 


EY 2 — - —_ 
_ no : "> — - BT 2 one 
— — y iz — — 2 
— 


3 


q A— > 
— — — 2 
. —— es 
he 


r 3 
— 22 2 5 
=—_ * 


88 2 9 
4 = — 8 


gow 
_ 


2 NS ' 4 . >» * 
A EE N 32k Lo : . — — 
<p _ 9 
2 2 „ 


— 


1 — NR. ne lh 0 * 
INI ˙ NV 
CC Cy tion dhe = 
— — 


og A ah 
—_— 


PASS I 2 


rn n 
IAA · RS Es F 


r ne = 
. a AN > 
% 3x0 0 W 
— CT ORC at, ne, Aer 
— 
n 


— —. 0 tees ths 


bofore; if you:know what proper Str 


Jo iuveſtigate accu 


268 D ART FT 
5 «a A: a * 4 0 A 8 1 a i 


in vain, when an Error has been committed in the 


Beginning. Nor do you loſe your Labour or Time, 


if, after having made ſmall Plates with the Mixture, 


you examine-again the. aid Plates rolted up in a Pa 


gl Scales: For then you not only are certain whether 


« 


vou have committed any Error; but you at the ſame 


Time detect the Cauſe of it. 


: * * 


3. Take Care that hour Aqua Fortis be not too 


much concentrated, and that the Diſſolution be not 


made more impetuous than is proper, by an exceſſive 
FItat, eſpecially in the Beginning: For by fo doing 
it happens, that the Agua Fortis, which corrodes the 


Silver out of the Interſtices of the ſmall Plates, dif 


joins the Particles of the Gold by its elaſtick Effer. 
veſcence, whence it is eaſy to loſe Part of it. Like. 


wiſe every moiſt Body, reſolved into Fumes with 


great Hurry, may ſecretly carry away along with i 
Part of the inherent Body: Which is chiefly true 
with Regard to acid Spirits. Thence it is plain, 


that Silver mixt with Gold in much greater Quan- 
tity, may be corroded by Aqua Fortis, and at the 
fame Time preſerve the Figure which the Gold had 
ength Agua Forli 


$4 vw 1} 


ought to have. 
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+, A Ccording to the Carat-Mark in little (Pro. 
XXIV. No. 1.) weigh of the Gold to be 


7 


tried; one half Mark; and after having found the 


Allay of it by proper Needles, put it into a Coppel 
with a ſufficient Quantity (Proc. VIII. Ne, I.) of 
Lead : That the Copper mixt with it may be con- 


ſumed; If you have made the Coppelling in the End, 
with a Fire ſtrong enough to diſtipate all the Lead; 


you 


- 


th 
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you will be able to detect, by Needles of the white 
Allay, the Allay of the Reſidue of Silver and 


Needles of the mixt Allay. If you then weigh the 
remaining Regulus, you know how much Copper 
there was in the Mixture. This Trial may be made 
previouſly, to know how much Silver muſt be added 
ſtill, to prepare an Entranee for the que Tm into 
the Mixture. | 


your Gold, ſeparate two Specimens, ſtrictly obſerving 
the Cautions preſcribed (Proc. XII. Ns. 1, 2), if the 
Circumſtances require it. Let each of them weigh 
half a Mark: Put both ſeverally into two Coppels 


well heated, and perform the Coppelling with a fuffi- 


ſuch a Quantity of the pureſt Silver, as that it may, 


(Ne. 1.) be.threefold with regard to the Gold. We 
ſhall illuſtrate this Matter with an Example. Let us 


ſuppoſe, according to the Trial (No. 1.) 2706 the half 
| Mark has loſt four Carats of its Weight in the Cop- 
pelling: Subſtract them from the half Mark: There 


and Silver alone: Let them be rubbed upon the 


of Gold, that i is, in which one Part of Silver is mixt 


there are in the remaining: Regulus of eight Carats, 
one quarter Part, that 1 is, two Carats of Silver, and 


be then there muſt be three Times more Silver than Gold 
the in the Mixture; add ſixteen Carats of Silver, which, 
pe together with the two Carats already 1 in the Mixture, | 
"of make eighteen! Carats. 

on- 3. Moreover, melt the Mixture in a Copel, wich 
nd, the ſame Caytions as in Proc. XXIV. then reduce 


it to. ſmall ars rolled up, and diſſolve it in the 
ſame 


Gold, with ſtill greater Accuracy, than at firſt by the 


2. Likewiſe, SY ne” for the Bui of 


cient Quantity of Lead. When there is a Coruſca- 


tion, add one Centner more of granulated Lead, and 


| together with the Silver already found in the Mixture 


will remain eight Carats, which conſtitute the Gold 


Touch-ſtone, and agree with the Needle of the 
white Allay, which is marked with eighteen Carats 


with fe Parts of: Gold: You thence know, that 


three Quarters, that is, ſix Carats of Gold. As 


55 the whole Mark of Gold ; Therefore, if there fe- 


270 Me ART 
ſame Agua Fortis which you have ieh foregoing 
Proceſs; then waſh off the Salts with W. ater, roaſt, 
and, after having compared the two Reſidues in the 
Balance, weigh together the Gold remaining from 
the two half- Marks. Thus you will have found out 
with Certainty, and to the very leaſt Weight, the 
Quantity of the Gold, which at firſt you could but 
have gueſſed, with Uncertainty: Subſtract from this 

Weight, as much as has been left of the Silver in the 

ſame. Quantity, according to Froc. XXIV. Let us 
then ſuppoſe in the preſent Caſe, that the two ſmall 
Plates of Gold remaining, weigh twelve Carats and 
fix Grains, and that the Reſidue of the Silver, ac- 
cording} to the foregoing Proceſs, is two Grains in 


mains a little more than a half-Mark of Gold, you 
muſt ſubſtract one ſingle Grain; and there wil te. 
main "_ Carats. and five Grains. 0 


The Uſe and Reaſon of the Prof. 


4; ee beſides her has hows nic in the fore- 
going Proceſs, that you are not to employ; any other 
Agua Fortis, but that whereyith you have tried the 
remaining Silver: For, ſuppoſing the other Opera- 
tions to be the ſame, the Difference of this Agua Forli 
makes the Difference of the Reſidue. Therefore, 
you muſt repeat the foregoing Froceſs as wad Times 
as you uſe. other Aqua Fortis. 3-211 


PROCESS XXVI. 


15 be n ir of Gold by Cementation „as . 
RIOT 9 459, 4 . 


APPARATUS... 


\HUSE ſome Tiles, or 8 not vitrified 
by an exceſſive Fire, nor too much tempered 


with Sand: The oldeſt are the beſt. Clean them well 
rom 
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from Lime and all other Filthineſs, pound them in 
an lron-Mortar, and then ſift them through a coarſe 
Sieve.”: Take four Parts of this Powder, and one 
part of Colcothar not waſhed, and of common Salt, 
mix them together, the more the better, and grind 
them in the ſame Manner, as if you would make 
Spirit of Salt. Moiſten theſe Powders with a little 
Water or Urine, ſo as that ne 8 eohere en 
pteſſed between your Hands. 

2. Take a clean earthen Veſſel, quite ſound, fuß- 
ciently thick, not glazed, and of the requiſite Size | 
(Part J. H 218), ſtrew the Bottom of it with your id 
moiſtened (N. 1.) Powder, or Cement, and diſtri- I 
bute this every where with your Finger, preſling it if 
down very gently, ſo that the Thickneſs of the ce. 
ment may be half an Inch all about. Put upon it Mt 
Gold extended in thin Plates, not thicker nor larger 1 
than a Golden Duckat, and rendered perfectly clean 
by making them a little red-hot in the Fire, ſo that 
the Cement may be covered all over with them. Then 
put a ſecond Layer of Cement after the foregoing 
Manner; and likewiſe the ſame Plates of Gold upon 
this as before, till the Pot is full to half an Inch Diſ- 
tance from the Brim of it. Let this remaining Space "nt 
be filled up with Cement; then at laſt. cover the 14 
Mouth of the Pot with a Tile, and ſtop the Joints i 
cloſe with Lute, leſt the Spirits forced out 19 the 
| Fire ſhould have the Liberty to get out. 25 

Put this cementatory Pot, thus filled, into a 
Furnace in which ſuch a Fire may be kindled for ſe- 
veral Hours, as'that the Veſſels put into it may be 
made red-hot in an equal Manner: Such is the Aha. 
nor deſcribed (Part I. Plat. IV. Fig. I), in which 
the Veſſels may be placed under or without a Muffe; 
in the Middle of the Coals, or in the firſt Chamber. 
At firſt, make a gentle Fire, and increaſe it ſucceſ- 
lively, till the Pots grow middling red-hot, and not 


Sz 


2 


ed more: For if you ſhould uſe too great a Fire, your 
0 Gold would melt, and again be in Part ſpoiled by 
vel 


the fame ed corroded off by the Vapours of the 
Cement, 
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Cement. "When: EV bete r Ted. hot for 


ſixteen ör "twet inf Hours, take a the Fire; tht 
the bole hy ool of felt: 

4. This done, oper the”: Pots tine e the Ce: 
. ment, which muſt b "Toffeded by pouring Water up. 


on it, in caſe it ſhould have hardened too much. | if 
there bas been any” Silver in the Mixture} you mut 
_ preſerve the Cement, as it 'cotitains in ir the Meta 
which has been corroded from the Gold: After this, 
pour upon the Plates bf Gold à little Water, to waſh 
them clean, then make them boil in other Waten 
which, y oa ate to retiew ſeverat Times, till it is per. 
fectly.; ho id: For, there are ſaline Spirits, that le 
hidden | in 155 Plates of Gold, together with the Me. 
tal corroded by them. After that, try the Gold 
with the Touch- ſtone, or, more ſurely ſti l by Qua. 
tation Whether it has the Degree of Purity which 
vou elle ; unleſs you already now ir; from: a Serie 
of repeated Experiments. 
5. If your Gotd is not yet ſufficiently pure, cement 
* new once or twice more. Work men com mos 
add ſome Salt · ammoniac oy foregoing Cement, 
that the Other Metals N the eaſier corroded: 
But jn 1 this Caſe, there muſt be no Colcothar among 
the. Ingre: ients, fot it ſometimes happens that Gol 
cannot be Yrought to a ſufficient Degree of Purity, on 
account e of the ets Rich it! 18 ee 
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> Spi 
= , conſumes 17 Beh i Sp: 
| art of the Gold: Which Effect it cou 
„ duce, even the moiſt Way, though it confticurl 4 


= two Thirds of the Mixture of Silver and Gold. 0 
| 3 | ti 
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the reſt. (See Part I. $ 152, Sc.) However, Fire 
cannot diſſipate any Thing of Silver diſſolved in this 


tility, eſpecially through the Spirit of Salt: This 
ſeems to proceed Fn the Addion of the Air $ being 
derbe. 


ccoud Cement; though . Spirit of Salt is more 
eaſily expelled out of it, even without any Addition: 
which is ſhewed by the Liquid that precedes its Subli- 
malion. Belices, , Salt Ammoniac itſelf has a very 
ſtrong Power over the other Metals. But, as it 1s fo 
very dear, and the whole Buſineſs may be performed 
at laſt with common Salt, Cements for this Reaſon 


a may be done without it. The ſame Thing muſt be 
0 obſerved of all the other Ingredients, which enter 
h into Cementations, befides thoſe already mentioned. 
, Obſerve moreover, that, by a Variety of Additions, 

| you ſometimes communicate to Cements a ſtony Con- 

i WI fitence,-which, cannot be conquered, and loſe pretty 
j often; Part; of your Gold, or even change the acid 
„ Vapours to ſuch a Degree, that they cannot Weit 
J. their Action, or at leaſt are of no Service at all; ſo 
0 that you increaſe your Charges much more than i is 
kd neceſſary. - Thus ſometimes they preſcribe ſeveral 


Proportions of Gem, Fountain, or Marine Salt, of 
wich the different Effects are a perfect Secret to me. 
| The ſame is true of the Bloodſtone, the Crocus Mar- 
lis, the white Vitriol, the coſtly Verdigreaſe, - -the 
blew- Vitriol, the plumoſe Allum, and the like; of 
which Kinds of odd Mixtures we have a Multitude 


metallick Matters. 


Manner; though it acquires ſuch a Degree of Vola- 


2. Salt Ye Reeds Wet may "als be employed i in the 


preſcribed by ſeveral Adee who have written of - 


3. If you have a Mind to purify brittle Gold by 
Cementation, it muſt be granulated, before you 
mix it with the Cement. But, as theſe Grains are not 
all made ſo fine, as that the Vapours may penetrate 
them thoroughly, the Granulation muſt be repeated 
WAL: Fimes. as they are to 8⁰ through a new 
10 s of | Cemen⸗ 
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Cementation * * the Grains, hr ds + 
tation, muſt be ſeparatedi from the Cement, by 
ng 
4. Hs a much greater Quantity of other NMetak 18 
| i with the Gold, it is not proper to ſeparate 
them by a Cementation; but in this Caſe, the Cop- 
oi and Precipitation by Eugon (Part I. Q 460.) muſt 
be preferred. 
5. As the Cement receives the Silver that was in 
be Gold, this may be reduced together with 1 8 
the like Shed mixt with Gold and Silver. 
this Purpole,, thoſe. Things are melted at leaſt 5 
2 1 ad e Le and with the other Droſſes of 
A ja, the Manner, deſcribed. (Part 1. 8 240 
All 25 Silver and Gold.is then received by the Lead, 
from, which theſe precious, Metals may afterwards be 
: ſpurred by the nn n 
here are. other Cements. beſides ae which 
A called gr gradatoty; ; becauſe they give Gold, though 
_ already Veen pure, a much deeper yellow Colour 
. than. it natural Y has. But Copper, or at leaſt the 
E. 55 Pre 1 from it, and not yet intirely de 
into all 125 Cements, 18 = ag 


* 142 1 


5 it al twenty en is. s thereby nanderdl 
"more. zellow. The blue Vitriol has the ſame Virtue. 
Bur. \ erdigreaſe has it chiefly; and theſe Cement 
are commonly ſprinkled, wich the Solution of Sal 

Ammaniac, and with Vinegar... But the Colour 
they give proceeds from the Copper which goins witi 
the Gold 3; Wherefore it is again diſſipated by Leal, 
Antimony, and the ordinary Cements. . Therefore, 

*theſe Kinds of Cements, it ſeems, ought. to be called 
degradatory, rather than £7 adetorys be becauſe they in 

: Reality, render Gold i eee welngs 

Unleß flatting them with aw e an Anvil m 

383 1 10000 en 20 


Dine 


Ass Av! 20 Mr rars 8. 


ROC ES 8 XXVII. 


ue Namen, and e of Gola, * crude 
Te 4 de hes 5 | 


bum (20 APPARATUS. 


. ; 
p 5 


ww 


EFORE you come to the Proceſs ieſeif, you 

D muſt pre viouſiy know the Allay of your 
Gold Which you may try either with the Touch- l 
ſtone, or with Aqua Fortis (Proc. XXII): For it is i 


not nectflary to try it by an exact Quartation. But 
che Diverſity of the Allay of Gold demands a cer- ih 
tain Variety in the Way of proceeding. If then the q 
| Quantity of the Gold in the Mixture is not leſs - 
than three Quarters, that is, eighteen Carats, the 11 
i Maſs moſt be melted in à wind Furnate, and in the " mi 
dean Time the Crucible be covered, to prevent Coals "it 
N falling into it. This done, put into it at ſeveral 5 |} 
e WH Times the double Quantity of erude Antimony pul- 4 
- eeriredi in fuck Matwer that fo ſoon as Ohe of the Is 
e, Portions put into it is melted, another be immediately 
applied! Leave theſe Fhings melted in the Fire for 
teme Minutes more; then pour them into the melt- 
on Wl ing Cone (Part I. Plat II. Fig. XIX.) which muſt 
cc de werm and tubbed with Tallow, and immediately = 
ed Wl Anke with @ Hammer the Floor on wich the Cone 
uk, ſtands; that the heavier” Part freed from the Sul- 
Ine phur' may the ſooner ſink to the Bottom: Invert the 
Sal: WI Cone wken grown cold, and ſtrike it. The Body 
out chat was poured i into it will fall out, and have at Bot- 
vt tom a Regulus more or leſs yellow, according as there 
cad, WF was more or leſs Gold in the Mixture. I his Regulus 
5 may, wich a gentle ſtriking,” be ſeparated from the 
a 


ſulphureotis'C ruſt which is at Top. © © 

2. Immediately after this, melt on a leſſer Fire the 
ſaid Regulus in the ſame Crucible, if it is intire: 
When in Fuſion, add to it the double . N of 
crude Antimony, and pour it out a little after. Se- 
hg DE, T4 CCC way 


— 
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parate the Ab from the Antimony at Top, ac. 


5 cording to Na. 1: This you may ee en A third 


Time. THC 
3. Next, put this Regulus into a thick Teſt well 


conditioned.: Place it before the Bellows, according 
to Proceſs. X, put Coals round it, and one or two 
Pieces of Wood upon them, and make a middling 
Fire, that is, ſuch as is ſufficient to melt the Regulus, 


The reguline Part of the Antimony will vaniſh in à 


thick Smoak: Towards the End increaſe the Fire 


more and more, and keep it ſo, till the Fumes ar 


over, and the Surface of the Gold of a green and neat 
Colour. If the Regulus is but in ſmall; Quantity, 
this Operation may be performed with a Pair of hand- 


Bellows. Melt the remaining Gold with Borax and 


Nitre, according to Proc. XXI. Ne. 3; that, being 
freed of the ſmall Quantity of Regulus of -Antimony 


which may happen to remain, it may be rendered 
Pliant 3: Which may be done ſtill bauer 15 Cemen- 


© ww there 1 18 Occaſion. 5 1008 


But when the Gold is impure to an Allay o 


410 Carats; it is not proper to perform the Preci 
pitation by Antimony alone: But you muſt add to 


the Antimony as many Times two Carats of common 


Sulphur, as the Allay of the Gold is ſo many Carat 
leſs than eighteen. As for the Reſt, let the ee 


be made as Ne. 1. Likewiſe let the Regulus be 


melted twice or chrice more, with.crude Antimony, 
and the reguline Part of this, which Was Yomed 10 
the Gold, be diſſipated. Ke 

5. The fulphureous Maſs ſwimming at Top of th 
Regulus, (Ne. 1, 2, 4), and broken off from it, 
contains all the Metal ſeparated from the Gold: 
Therefore it muſt be kept, that you may ſepart 
from it the Silver together with the ſmall Qua- 
ws of Gold which h has. bern aden e yg ys ir, 


j (9? Ki ti; ' * 
by # 1901 111 "s £ J 8 : 43 
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The Uſe and Reafons of the Praceſs. + 
1. Crude Antimony, befides its regol e Sablladce, 
has in it about one Part of common . where- 
with the | Regulus is joined. But this Sulphdr diſ- 
ſolves with greater Efficacy the! Silver and Coppe 
wherewith the Gold is allayed; it abandons the 
gulus (Part I. f 147. Coroll. 3) which ſinks wo 
y to the Bottom, on account of its being heavier- 
| an thoſe Metals which are diſſolved by the Sulphur, = 
and were mixt with the Gold before. But Fw 
the Gold itſelf does not admit this Action of the 


_ 


' Sulphur; yet while the Silver and Copper ate cor- 1 
) roded by it, a conſiderable Part of it divided into . i | 
- WH minute Particles, is carried away at the fame 'Time, 1 


d and will not go again to the Bottom, unleſs the 
3 EReulus itſelf, joining with it, ſhould conſtitute 
J] larger Particles, which are more quickly precipitated, 
d Wi becauſe the Surface of Contact is diminiſhed; and fo 


melt into one Regulus together with the Gold remain- 11 
. ing at the Bottom of the Veſſel: Wette * 19 
of the pale yellow Colour of the Gold. 1 
ci 2. When the Regulus is Sparte it muſk, be 11 
to wy again once or twice with freſh crude Anti- [| 
en mony;/that the remaining Silver and Copper may be - 
as ſeparated” from the Gold in the ſame Manner. 1 
ion Wl Whence it is plain, that the more Gold is allayed 1 
be with Silver and Copper, the greater Quantity of the 9 
y, Regulut of * Antimony 1s precipitated, and joined 5 li! 
| 10 wich the Gold; and on the contrary. Thence again, if 
the Reaſon is plain, why the Separation of Gold from i! 
the Silver and Copper is not performed as well as could be Il! 
it wiſhed with the Sulphur alone? Nor is it Jeſs evident * 
old: Wl thence, har the Separation of Gold from Silver and 4 


Copper muſt oe Wr 1 8 to che Sulphur or 
Antimony{' | a 
3. The Reval gf: Antimony, which blechen „ 
latile by a middling Fire, is eaſily diſſipated from 

the moſt fixt Gold, by the Blaſt of the Bellows; 
but you loſe ſomething of your Gold, when you in- 
creaſe the Fire too ſoon, and too much. Nor is it 
et — by this Means, to bring Gold to a perfect 
T 3 Ductility, 


_ —— —— 
bs —_ " Jon r 
— re 
— Gen Nr 
es — — — wh Lo „ 
5 — , 
_ 8 At To 
b , 8 
* g — 5 


Jie 


278 e FY WIA? 21 
Dudlity, Aa it is after wards thee th Nitre 
and Borax (be. XX H, or ittirely cotroded by the 
Cement which Femained from the Aiititnony. 
4. As then the Sulphor of Antimony takes away 
. the menſtrual Force between the Gold, and Copper, 
and the Silver; and the reguline Part does but help 
the Precipitation; it is ea to find out, why it is not 
proper to Precipitate Goid from the other Metal 
with only Antimony y, and that ſome more Sulphu! 
muſt ſtill be added. For unleſs this be done, 2 
greater Quantity of crude Antimony is required, bs 
the ſupplyin of a ſufficient Quantity of Sulphur; 
But then nt this Caſe ſo much Regulus is precipi- 
tated out of it, and joined to the Gold; that you 
cannot diffipate” it without Loſs of your Time, La- 
bour, and Gold: For this Regulus 1 is very Fpaciou, 
nor does it altogether fpare your Gold. 
. eh Gold, that is well purified by erude An- 
timony, is indeed fo pure, that being compared 
with the pureſt Cold (Proc. XXI.) on the Touch 
| ſtone, its pale Colour, proceeding from the Silver, 
is not eaſily perceived; but if the very fame Gold 
is diſſolved, erg to Proc. XXI, by Aqua 
Regis, there appears nevertheleſs ſomethibg of the 
1 
6. As the Sulphur 9 Antimony has in it the Sil. 
ver ſeparated from the Gold, this may again be pre- 
| cipitated but of ! ze, according to Proc. XVI: But then 
ar the ſame Time the remaining reguline Part of the 
Antimony ſinks to the Bottom together with the Sil 
ver. Let then a Specimen be ſeparated' from this 
: Mixtute, and examined 117 Scorification' (Proc. I. 
and by Cop pelling Proc. ! ; this done, let the Re- 
fidue of che Silver be put into Aqua Fortis, to know 
whether there remained any Gold joined with the 
Silver (Prox. XXII), and how much, if any: Which 
may afterwards be intirely precipitated, according 
to Prat. XXVEL if it will pay the Charges. But the 
Antimony which is melted with the Gold already 
Pere, as n that which i is at three or four diffe- 
tent 


18 


| goin ag. 
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tent Times put upon any Gold of any Allay. hat- 
ever, has a very ſmall . uantity: of aste in it: 
Therefore, being hardly di erent from crude Anti- 
mony if you mix it with freſh. crude Antimony, it 
muy n ſer ve for the ſame Operations, : 


"PROCESS XXVII. 


Point of Gold by $ 5 a ( Part * $ 165 ) out Wa 
x 5008, Mixture eig Carats under Tel Iv 


"= \ «4 1 
1411 


r the Quantity of the Gold i in a Mark of. che 
Mixture, does not exceed three or four Carats, | 
it is not convenient to make a Cementation,. nor a 

8 by Aqua Fartis,, nor A Precipitation by 
crude Antimony: Which is ſelf-evident,\to any one 
who conſiders the Nature of theſe Operations, and the 
neceſſary Expences which attend them. Therefore, 
another Method muſt be uſed. Likewiſe,” if you 
bappeu to: have a Mixture of five, fix, or ſeven 
Carats, fit to make a Separation by Aa ua bortisg 
you may perform the Separation the dry Way, when 
particular renentlawees will not admit of the, fore- 


4 A? 
g 
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Py Finch out by the Experiment of. Proc, XXII, 
or be the Touch; ſtone, firſt, whether there is in te 
Mixture a, Quantity of Gold ſufficient, to pay the 
Charges of the Separation, and whether it does not 
exceed three or four Carats. This being found out, 
granulate. the whole Mixture which is to g through 
the Operation. Weigh half a Mark of the Grains 
dried, and then examine again the Proportion of the 
Gold and . Silver, by an accurate Coppelling and Se- 
paration in Agua Fortis (Proc. XXV.) This you. do 
in order ta know, whether all the Gold has been pre- 
bpb out of the Ken, in the b er Opera- 
4001 10 351607 15 J. 1 rp SH of tion, 
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tion or nd. For if you take your Sec out of 
fre-Grapblation, you are er ſure of the Fro. 
tion of the MixtureQ 

2. Moiſten-ſlightiy again with Water the grany: 
lated Gold, and put it into a hollow Veſſel of a ſuffi 

cient Capacity, and add common Sulphur pounded 

to a fine Powder one quarter Part with regard to the 
granulated Metal, and mix the whole well with your 
Hands, that a ſmall thin Cruſt of the pounded Sul. 
Phur may adhere to each moiſtened Grain. Put this 
again into an earthen glazed Veſſel, not much larger 
than is neceſſary to contain the Granula covered 
with Sulphur: Shut the Pot cloſe with a Tile, and 
cloſe-the Interſtices with thin | Lute, and put it thus 
in the Middle of the Hearth of a Fire ſufficientiy 
large. Make a circular Forge round the Pot, diſtant 
from it about an Hand's Breadth all round; which 
muſt firſt be gentle, and afterwards increaſed gradu- 

ally; that the Sulphur may be melted, and the Gra- 
nula diſſolved by it: It will be a Sign of this Diſſo. 
lution, if Fumes and ſmall ſulphureous Flames be- 
gin to break forth here and there, through the Joints, 
or through Chinks that may happen to be made: 
Then remove your Fire, and when the Pot is grown 
cool of itſelf, break it: You will find a black Maſs, 


which you muſt collect after having Wenden it from 


ton: Pieces of the Pot. 


3. Make ready the aer repreſented(Par!]. 


Plate HI. Fig. VI, or Plate IV. Fig. I), and in the 
Aſh-Hole: of it, make a Bed Wich Lute, to collect 
the Metal without any Loſs; or any great Trouble, 
in caſe it ſhould be ſpilt out of the Crucible that ſhould 
happen to break. Put into this Furnace a Crucible 
full of the granulated Metal calcined in the foregoing 
M ljganer, putting under it a Piece of Tile well dried, 
for it totand upon. Put upon this as many half 
Ounces of granulated Copper, as there are Marks in 
the Mixture in the Crucible; But if there is already 
Copper in the Mixture; do but compleat the Defici- 
<__ of evtry: Ounce ; But if there is but one half 
» 4 3 Ounce 
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Qunce of: Copper inothe Mixture, nothing muſt be 
added. Shut the Crucible cloſe with a Tile, and 
fill the Furnace up to the very Brink of the Cruci- 
ble, with pickt Coals of a middle Size, taking great 
Cate not to leave any Vacuity: Kindle theſe Coals 
by throwing upon them burning Coals, that a Maſs 
ſufficiently; fufible may be melted by a middling Fire: 
Try with an Iron-Hook pretty Ach {whether the 
Fuſion is perfect: Then ſtir the melted Maſs with 
the ſame Hook not keeping it too long immerſed, 
becauſe it would ſoon be conſumed. This done. 
have at Hand a precipitating Flux, compoſed of four 


Parts of granulated Lead, of Sandiver, of common 
Salt melted, and of Litharge one Part each, to which 


you may add one Part of Filings of Iron and of Cop- 
per. Weigh as many half-Ounces of this Flux, as 
there are Marks of the granulated Gold, and with 
an Iron- Spoon pour it thereupon at ſeveral Times, 
that it may be equally diſtributed all over the Sur- 
face of the melted Granula. After each Injection, 
ſtir the melted i Maſs with an Iron- Hook : that all 
the Things may be well mixt: Cover the Crucible 
with a Tile, and leave it thus for a few Minutes, be- 
fore you throw in another Portion. Mean while, 
you muſt here and there ſupply with freſh Coals the 
Fuel that is conſumed, taking great Care not to let it 
be wanting in any Place, left you ſhould thus render 
the Fire unequal; or leſt, the Fuel being too much di- 
miniſhed, you ſhould be obliged to add too much 
Coals at one Time: For, by that Means, the Veſlels, 
n the larger Ones, eaſily contract Warzen 
and ſpill the melted Matter. 

4. After, the Quantity mentioned of the precipi- 
tang Flux has been put in, let the Matter remain 
inthe Fire for about balf a Quarter of an Hour more: 
Then pour it into a | melting Cone, rubbed within 
with Tallow, or, if the Quantity is too great, pour 
it into a warm Iron- Mortar, covered over with a thin 
Lute, and made very hot: Immediately after this, 
put the Crucible a again into the Furnace, and ſur- 


round 
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round a h Coats: Mean while, invert the melt- 
ing Cone or the Mortar, and throw out of it the Ma 


already nee The inferior Part of it wil 
be — — which conſiſts of ſome. Part of the Sil. 


Ns thy Mixture. The upper-Part will be a Mixture 
of the Remainder of the Silver, and of Part of the 
precipitating Flux: Take off the Regulus and 
Keep it: Put the ſulphureous Mixtore, broken and 
ſtill warm, into the ſame Crucible; make it melt, 
2 ut upon it the ſatne Quantity of the precipitat- 
8 lux, juſt as you did the firſt Time, that the 
Regulus may be again precipitated : Pour it aney 


- into the Cone or Mortar; and, after having ſeparated 


the upper Mixture from the Regulus, precipitate it a 
third Time, and by the ſame Quantity of Flux, in 
the fame Crueible: Nay, if you find by the Exper. 
ment (Ne. 1.) that there is a great deal of Gold in the 


Granula; it will be Proper: to do. the fame for the 


= fourth. Time. "x 


5. Finally, and the precipitated. Aeris in a 
new Crucible, and pour it into a Veſſel full of Water 
ſtirred up with a birch-Broom, that it may be granu · 


lated: Then pour the ſecond Regulus into the ſame 
Crucible, taking, mean while, the granulated Metal 
out of the Veſſel: This done, granulate in the ſame 
Manner the ſecond or third -· Regulus, and alſo at laſt 
the firſt; that you may have each Regulus granulated 
ſeparatęly. Take of the dried Granulation of each 
Regulus, one. docimaſtical: Mark of the ſmalleſt 
Weight, Proc. XXIV. Ne. 1, and try each of them 
ſeparately. i in a ſimall Coppel, to know whether any 
Part of the precipitating Metals has not perhaps 
been mixt with them, and how much. Then make 
the ſmall Portions of Gold and Silver remaining in 
the rel go through a ſtricter Tria by Als 


Fortis. : 


You wil God the Gold of the had Mixture found 


out by Experiment, Ne. 1, either totally, or at leaſt 


in the greatest Part, concentrated 3 in the firſt Regulus | 


5 . 


de hole Quantity of the Gold that wa 
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But if any Part of the Gold is ſtill deficient, it lies 
hidden in the Granula of the following Regulus. 
Beſides, it is no Rarity, to find ſome ſmall Part of 
the Göld in a Regulus that has been precipitated 
three und even four Times, in fuch Manner, how-- 
ever, that the firſt is always richer in Gold than the 
following. Now, this Granulation, which is not 
leſs than "five Carats of Gold in one Mark, may af. 
terwards be eafily ſeparated by Agua Portis, after 
having been previouſſy purified in a 7 eſt (Proc. XIV.) 
But, if you have not yet ſuch a Proportion, every 
Granulation that contains ſuch a ſmall Quantity of Gold 
as is worth the Charges of a Precipitation, muſt be 
cemented together with Sulphur, according to No. 2, 
and the Gold muſt be again fetched out of it with 
Part of the Silver, by a precipitating Flux, in the 
Manner juſt defcribed (Ne. 3.& fell. ) till the Juft Pro-» 
portion is at laſt obtained. 

6. The Silver, remaining in the fiflrorcom Mix- 0 
ture, is fetched out by Lead, or by Iron-Filings, in 
a large Teſt, or according to Proc. XVI, 

If you have neither the Opportunity nor the Time, 

to ſeparate from the Silver with Aqua Fortis, the 
Gold which is ſufficiently concentrated in the Repn- 
lub; the granulated Regulus may be cemented anew 
with Sulphur (Ne. 2.) to which you muſt add twice 
as much of crude Antimony, and the Gold may be 
fetched out by a precipitating Flux, in the Manner 
above defcribed. Thus the Gold will fink to the Bot- 
tom, in the room of the Silver, together with the 
reguline Part of the Antimony. This done, you 
muſt melt again ſeveral Times the Regulus with 
freſh Antimony; that the Silver, which has at the 
ſatme Time crept into the Repulus | in a ſmall Quan- 
tity,” 1 4 be ſeparated: Fina ly, blow away the re- 
gulme Part of the Antimony. See Prec. XXVII. 
Nevertheleſs, if you are not verſed in theſe Opera- 
tions, you can hardly perform this without lome 
fall Loſs of your Silver and Io” 
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determine the ſmalleſt Portion of Gold that will 
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Ab. Thi Method of Provecting: is uſed ohly in 

fachia Gaſt, when you have a great Quantity of Sil. 


ver mixt with a ſmall Quantity of Gold, nor can you 


e ata * Rd atemins "Ow. a: 


anſwer the Charges and Frouble of the Separation, 
Nevertheleſs, | when Coals are cheap, and you have 
a good Quantity of Silver mixt with Gold, you may 
with ſomè Profit ſeparate one or two Grains (Part]. 
928g.) or even one Penny: weight of Gold from it. 
2. The Diſſolution of Silver by Sulphur is perform- 
edi in a cloſe Veſſel; otherwiſe, avaſt Quantity oj 
Sulphur would evaporate before the Diſſolution ſhould 
be made; unleſs you fix it by ſome other Body, for 
Iaſtance by the reguline Subſtance of Antimony, as 
in Proc. XXVII, which Body, however, muſt not 
8 0 the Action of the Sulphur upon the Silver. 
Let the precipitating Flux be ſprinkled as equally 
as poſſible upon the melted Mixture: For if this be 
——— and the Flux is gathered in a Heap in 
any particular Place of the Surface; the granulated 
Lead, which enters into the Flux, creeps out of it as 
ſoon as it melts, and coming down | into the Mixture 
precipitates the Silver, which brings the Gold along 
with it from that Column only through which the 
Lead deſcends z/ and, falling further down, leaves the 
teſt, which is adherent to the Sides, in the Mix- 
ture. For the ſame Reaſon, you muſt, alſo ſtir up 
the Flux together with the Mixture, with an Iron- 
Hook. Likewiſe,, Salts, Litharge, Iron, and Cop- 
per, perform a Precipitation, by abſorbing the Sul- 
phur, but they do it ſlower and more equally than 
Lead, and the two laſt ſtill better, rendering at the 
ſame Time the Mixture ſpecifically lighter, and more 
ſulibſe, ſo that the Precipitation of the Particles of 
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Gold and Silver is the better performed, and they 
binder too great a Diſſipation of the Sulphur. For G 
hays Reaſon, Gold mixt with a ſmall Quantity of th 


Silver 


iN t to them at ſeyeral Times one Part of fu Iminating 
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Zilver is more exactly ſeparated from the Mixture 
by this Flux well employed, than it can be without 
it, by means of Lead and Copper only. It is at the 
ſame Time evident, that one or the other Ingredient 
of 1 Flux ny be Jparod; unleſs You Nati: it at 
| AY Ou 608: 

fide Is this Manner, if any Part of the Gold has 
crept into the ſulphureous Mixture (Prec. XXVII.) 
along with the Silver, it may be precipitated again 
out of it: Nor is there any other eſſential Differ- 
ence between this and the foregoing Proceſs, exce 
that the Precipitation of the Gold is here helped on 
by Silver, whereas it is facilitated in the other 1. 
ceſs by the Regulus of Antimon. 5 

5. The reſt of the Silver is e 9 the . 
ſulphureous Mixture according to Proc, XVI. This 
Precipitation is performed even to the ſmalleſt 
Quantity of Silver, when you do it firſt with Lead 
alone, and then with Iron: For then the Lead itſelf 


| is again expelled out of the Mixture, and carries all 
| the Silver along with it: Which can by no Means 


be done ſo exactly by Iron alone. The ſame may 
be performed with a little Lead in a larger Teſt; 


| for this Mixture is nothing elſe than Silver diſſolved 


with Sulphur: On which Account it may be com- 
pace with the _ richeſt and moſt fuſible vitreous 
ilver-Ore (Part I. § 385) as it has all the Proper- 


ties of it, 1 that i it contaity 9 little Copper a od . 0 
Lead. ie f id 1 [| 
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T ) AK k Flowers of. Britſtone two Parts! _ : 
them in a Mortar, and, while' you grind them, 
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Gold; that the whole may be equally mixt: Put 
Wis, Poder into a Crucible, and put it upon a very 
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8 aa of: fulminating, Gold vp a volatile Alkall 


— 


De Ax Tr F/ 
Fire, which is ſufficient to melt the Sulphur, 


Slates the Sulphyr:pirtly-into Fuint, uad fal, 


make it burn? When the Flame is vaniſhed, inet 


che Fire, that the Vellel may grow red hot: When 


you ſee no longer any Smoak ſmelling of Sulphur, 


L addia Quantity of Borax, which maſt be previouſly 


melted, and of -Sandiver, and melt the whole in 3 


: | Fs OUTS 19 915 beer en Gold At the 
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N Gol, Agua Regis, and alkaline: fixt Salt, when 
15 to the Fire, do not fulminate 3 nor any two 
eſe jointly; except that the fxt Alkali makes 

a ſmall crackling Noiſe wich the Acid of Sea- Salt, 
and Nitre accelerates with great Violence the con- 
ſuming of inflammable Bodies in the Fire: But al 


55 the three, united together by Diſſolution and Precipi. 


tation, produce this Phenomenon beyond all Expec- 
tation. No body has been able hitherto to give 
any Explication of this Event: For thoſe, who at. 


tribute the Cauſe of it to the regenerated Nitre, do 


not conſider that Nitre produces no Fulmination, un- 
leſs you add a Phlogiſton to it, and uſe a greater 


Fire than that required by fulminating Gold: Nov, 
there is not in the pureſt alkaline fixt Salt 


a ſufficient Phlogiſton, nor do they detonate, 


ww only joined to each other. But thoſe who 


chat the Nitre has this Phlogiſton from 
the Gold, are no leſs wrong: For in this Caſe, the 


Mixture of Gold would be diſſolved: Whereas it 
| happens on the contrary, that the Gold appears again 


perfect in the Form of a very fine Powder, when 
155 Fulmination is performed with very ſmall Por- 
tions, under a large Glaſs- Bell, and upom a very neat 


Surface, The crackling Noiſe of common Salt is 


no better an Explanation of the Caſe: For-though 


it agrees in every Reſpect with the Fulmination af 


Gold, except the Violence; nevertheleſs, the Pre- 
by 
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| by which common crackling Salt is not regenerazed, 


an; Ohjectian to this. The ammoniacal Sub- 


1 AL which. proceeds from the Acid of common 
2 


and Tom volatile Alkali, alſo detonates with 


Nite: But if ou take this tor the Cauſe of che 


tonation, the firſt Experiment is repugnant to it, 
V vhich fulmioating Gold, having exactly the ſame 


Effect, has been produced by fixt Alkali: ON does 
the Incluſion of decrepitating or detonating Salts, in 


the compact Body.of the Gold, produce the Violence 


of the Fulmination: For if fulminating Gold is long 
| boiled in Water, this its violent Strength periſhes, 


and the major Part of the Salts may be waſhed o 


Which could. never be done, if they were cloſed 


in the Particles of the Gold, as in fo many Veſſels 


that ſnould retain and impriſon them. Therefore, 
the Explanation of this Fiat r Ril be fetched 


ot ee Well. 
a 4 Us. HE 
9/07/0194 k. EAD. 
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f 15 2 AN precipitate Lead out of a fe. He Ore. 
37 go 8 wy 6.3 (Fart Þ, 8 456, 466.) 


Wi 


11 1x0 915 APPARATUS. 


$7 $7 6+ 


two docimaſtical Centers; and 


Teſt : Bat you muſt ſpread the comminuted Ore as 


vide as.poffible in the Teſt: Roaſt it next, firſt'in a 


gentle, Fire, which muſt be gradually increaſed, till 


the Meſſel is almoſt red hot: Leave it thus for a few 


Minutes: then take off the Tile: and in a ſhort 


Time the blackiſh Colour of the Ore will become off 


a yellowiſh aſh=Colour:: Which ſhews that the Sul- 
pg is diffipated at leaſt for the greateſt Part: 


2. Beat the roaſted Ore into a ſubtil Powder, and 
ald twice as much of the black Flux (Part I. 5 16 2), 
Ts ag . De 


DFA your Ore into a coarſe Powder, juſt 8 
ids like the Grains of coarſe Sand: Weigl & ; 
hn Powder. 
them into a Teſt, Put upon this a Tile or andher 


—_ — — — — Wage. es oy ge 
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of Filings of Iron not ruſty, and of Sandiver ( Po f 
$ 137.) each half a Centner. Beat all theſe Things in 


4 Mortar, that they may be well mixt together, and 


ut them immediately into the Crucible, or into the 


Skillet (Par? I. Plat. II. Fig. V, VI, X.) having 


twice or thrice as much Capacity; then cover them 
over, a Quarter of an Inch thick, with common Salt 
and preſs them with your Finger. Shut the Crucible 
cloſe with a Tile, or with ſome other ſmaller inveried 
Crucible, whoſe Brink may be received into the infe. 
rior one: Stop the Joint with ſuch Lute as may bear 


Fire: and then dry the whole at a moderate Heat. 
But the Salts muſt be very dry, and not ſuffered tg 
melt by too great a Slowneſs in the Operation. 


3. Put the Crucible into the wind-Furnace (Part] 


5 240.) and heap Coals upon it, fo as that it may be 
covered over with them a few Inches high; govern 


the Fire in ſuch Manner, that it may firſt grow 
ſlightly red hot. Soon after you will hear your common 


I Salt crackle ; and then there will be a gentle hiſſing 


Noiſe: So long as this laſts, keep the ſame Degree 


bol Fire, till it is quite over. Then increaſe ſuddenly 


the Fire, till the whole Maſs is melted : Which may 
be done in a Quarter of an Hour, in a moderate 


melting Fire. Take out the Crucible, and put it 
upon the Hearth of the Furnace, which muſt be 


very dry : Strike it a few Times with a Hammet, 


that the Lead, that may perhaps be diſperſed in 


Grains at the Bottom'cf the Veſſel, may run into a 


ſolid Regulus. When the Crucible is grown cold of 


itſelf; and broken, you will find the Regulus, which, 


being weighed, will ſhew how much Lead the Smelt- 
ers may fetch out of the Ore. But the Silver, it 
there chances to be any, is by that Means precipi. 
| tated along with the Lead, and muſt be detected at 


Oo | 


Illaſt by coppelling. 2 | 
\* "4. You will know that the Operation is happij 
performed, if the Scoriæ ſubſide in the Veſſcl, and 
if they do not foam over the Brink of the Velic!, 
and thus part of them make their Way thiough the 


Lute: 
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Lute: Another Sign of Succeſs is, when no Parti- 


cles of Lead appear ſeparate in the whole Veſſel, | but : 
when they all gather into a ſolid, tenacious, ductil, 


bluilna not very bright Regulus; and when the Sco- 
lia s are hard, black and ſolid, except when there are 
| a few {mall Cavities in the Middle, when they ate 


contiguous Wit the common Salt: For the Salt doe; 


not: mix with the F lux; but re mains, ſeparate, an d 


| 

| WI frims at Top, being however of a black Die. When 

. the), Scotia is ſoft, light, pulverulent, f taking not 85 
moch leſs room than the other Things put into th? 


. Cracible, chis ſhews that, the Fire having been defec 
| tive-both in Strength and Duration, the Lead has no 
on this Account been ſufficiently precipitated, out of 


|. the Scoriæ; the ſame will be ſhewn by "A 1 9g" Nee ; 
acaln 


de Lulus, having high Protuberances, as alſo a black 

n brightneſs like that of, the Lead-Ore, and finally by 
I Grains of Lead inherent among the Scoria's eſpeciall i 
on towards the Bottom, in which Caſe the Oper ati. 
ng muſt. be repeated. The laſt Caſe ſometimes, happens, 
ree when a red hot Crucible is ſuddenly 5 in 


from the out ward ſilvery Colour of the Regulus, 
that the Fire is too great or has laſted too long; 


of the Veſſel appear covered with a Sort of white 
and:neat Scale, while they are contiguous with the 


when the ; Regulus appears full, of Caviries, when 
theſe Cavities ſeem to ſhine at the Inſide, with an 


when the Litharge has penetrated the Bottom of the 
e !. 


* 2 * 


1 k + Sa } 
1 8 5 2 
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> * 


Sulphur, which conſticutes ao inconſiderable Part of 
W aan Ds e keery 


— 


5 


Water, or put up in a moiſt, Place. Tou. know | 
you know it alſo, when the Scoria's and the Bottom 
Regulus. The Oper ation has ſucceeded f worle ſtill, ; 


Inter mixture of the Colours of the Rainbow, and 


1. To get Lead out of its Ore, you muſt firſt ſe- 
parate the heterogeneous Bodies, which make the | 
Lead appear in the State of Ore; Such is the mineral 


- MD +4 ” 
OR TER TR, et ARCS GI eo 8 —_—_ 
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every common back Ges But this may be diſſipated 
by roaſting. (Cer Part I. $ 464.) And as this Ore 
cdrackles, the Veſſel muſt be covered in the Beginning 
of the Roaſting. However let not the Veſſel groy 
quite red hot, but only of a dark red Colour: Fa 
this Ore eaſily. grows Getting; and the Veſſel, by 
Corroſion, os ſo ſtrongly to it, that it cannot 
be taken off without Loſs. This Sulphur may also 
be ſeparated without roaſting; by Filings of Iron, 
when it melts on the Fire: but as ſome Lead 
Ores are charged-with a ſemimetallick and chief 
antimonial Subſtance, which muſt likewiſe be ſepa- 
rated from the Lead with Iron, it is better to let the 
Roaſting precede : For Iron mixt with mineral Sul. 
Ppbur has no Action upon a Semimetal; but joints it. 
ſelf only to it; which we ſee from any Fuſion af 
Iron made of crude Antimony, in which the Iron 
abſorbs the Sulphur, and lets the reguline Subſtance 
| fink to the Bottom. The Fear of thoſe is altoge- 


ther groundleſs, Who imagine that Lead is ſpoilel 


by adding Iron to it; for, there is no Method known, 
whereby any Particle of Iron can be made to remain 
in Lead reduced into a metallick Form, as it 1s 
conſtantly ar altogether Wee vy it. (See Par 
J. $42) 

Nor are you here to bave any Regard to the x- 
fractory Quality of Iron; becauſe, when it melts to 
gether with the Subſtances which it ought to abſorb, 
it does it as ſoon as the Flux is added; and though 
it ſhould not melt, the Lead may nevertheleſs be 
- precipitated; becauſe it does not in this Cafe adhere 
to the Interſtices of the Iron. 

2. But as the Phlogiſton is difſpated out of the 
Ore during the Roaſting, there remains a Matter that 
will turn into Glaſs with Fire alone : Therefore, 
ſomething muſt be added that may ſupply the Place 
of the Phlogiſton, ſuch as the black Flux (Part | 
$93. 162.) To this you muſt add moreover Sandi 
ver, that will bring to a quicker Fuſion the black: 
Flux, which is refractory enough with regard L . 
| | ca 


— 
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Lead; for Sandiver melts ſo ſoon as it begins to be 
ſlightly red. But the Veſſel muſt be cloſely ſhur, 
left the Phlogiſton ſhould be eaſily diſſipated; for 
Experience has taught, that, in a Veſſel well cloſed, 
a Piece of Charcoal, ſuch as is the black Flux, can 
hardly be deprived of its oily Part, on Account of 
the Action of the Air's being hindered : The com- 
mon Salt, that ſwims at Top, ſerves alſo for the ſame 
Purpoſe, as it ſtops every Way all immediate Com- 
| munication with the external air. 
3. You are to obſerve as to the Regimen of the 
Fire, that in the Beginning it muſt be moderate for 
2 while; becauſe the Bodics reducible out of Lead, 
foam very much while they are reduced into a me- 
tallick Form by the Phlogiſton, which you may per- 
ceive, if you pour a ſmall Quantity of Charcoal- 
Duſt, upon Litharge melting ſoftly in a Teſt under 
the docimaſtical Muffle ; and this happens by mix- 
ing a very ſmall Quantity of Phlogiſton; wherefore 
you ſeldom melt Litharge, but it foams and boils _ 
with a hiſſing Noiſe. For this Reaſon, if the Fire 
is encreaſed too much, the calcined Ore, exactly 
mixt with a Flux of Charcoal and Salt, riſes into a 
Foam, makes its Way through the Lute, and the 
Lead is thus for the moſt Part diſperſed in Grains. 
This is prevented, if you make the Fire not very 


- great, till the Reduction is performed: Of this you 
„ have a Sign, when the noiſy Ebullition, which hap- 
I pens during the Reduction, ceaſes; provided it is 
be not occaſioned by the Moiſtneſs of the Flux. But 
re as this Reduction is performed in a Fire much great- 

er than is neceſſary to melt the Flux itſelf, the boil- 
he ing Matter is, mean while, retained by the Body ſtill 
hat remaining ſolid, and hinder'd from dilating itſelf to 
le, ſuch a Degree. Therefore, when the Reduction is 
ace at laſt made in a great Fire, you no ſooner increaſe 
11 this, but the whole melts, ſo that the Lead adhering 
id in Grains in the Flux may be precipitated, Never- 
Ck- theleſs, a too violent Fire is more hurtful, than one 
. continued a little longer than it ought to be. For 
10 


E | | E . this 


this Reaſon, a Fire that has a Draught of Air procu- 
. red without Bellows, is preferable for the performin 
/ of this Proceſs, to a Fire made with Bellows, becauſe 


the Fire may be governed more accurately in the 

former than in the latter Caſe. It is better to leave 

the Veſſels a little too long in the Fire, than to take 

them out too ſoon; for when the Fire is too ſlack, 

there is more of the Lead detained in the Scoriz: 

than there can be conſumed of it, by a proportion- 

able Exceſs of the Fire; Therefore, unleſs you pet. 

ceive Signs of a very great Exceſs, there is no need 

i of repeating the Operation ; whereas the repeating 
| of it is unavoidable, if you find that the Fire has 


been wanting. 
| MH 0B OCT ES S OE. 
To reduce and precipitate Lead from an Ore rendered 


faden by Porites. 


OAST two Centners of the Ore, (accord. 
1. IX ing to Proc. XXX. No. 1.) with only this 
Difference, that you muſt make a Fire a little ſtrong- 
er from the Beginning to the End. The Pyrites, e. 
pecially that which is merely of Iron, hinders an 
Ore eaſily growing clammy, from turning into large 
Lumps, or intirely from melting. Beat the Ore 
roaſted and grown cold to a ſubtile Powder, and 
repeat the Roaſting a ſecond, and even a third Time; 
till, growing at laſt a little red hot in the Fire, there 
| does remain no Smell of Sulphur at all. 
23. Mix the roaſted Ore with ſix Centners of black 
Flux, and with two of Sandiver. Do the reſt a 
in the foregoing Proceſs; except that the Fire muſt 
be a little greater and longer continued in the End 
than if you had a fuſible Ore to ſmelt. 


Tht 


| 


_ 


2 he Uſe and Raule, of the Proceſs. 4 


1: If the Ores of Lead are charged with Pyrites, 


Account of this refractory Quality, proceeding part- 


tation of the Lead out of them may be made. 


fect, that was produced by the Uſe of the Iron- 
filings in the foregoing Proceſs ; that is, it becomes 


melting the Lead- Ore, from being fit to precipitate 
lion out of its Ore into a Regulus: For it is enough, 


| provided it returns to its metallick State; which a 
WJ niddling Fire with ſome Phlogiſton will efſect; for: 

8 then Iron is already fit for the above-mentioned Pur- 

g bpoſe. But you are to obſerve, that the martial 
Earth deſtitute of Phlogiſton, and any Product of 
„ klon whatever, deprived of Phlogiſton, by the Vio- 

N ence of the Fire, is not fir to abſorb Sulphur, 

F Arſenick, Antimony, and the likez neverthelets, by 
S. joining 85 Phlogiſton to it again, it recovers its 


ber the Pyrites is in a ſufficient Quantity in the Lead- 


Ore; if not, its Detect muſt be ſupplied with a lit- 


at de Filings of Iron, 
cede; for Iron, already ſaturated with Sulphur 3 ina 


XXX, Uſe Ne. 1.) Iron. A ſtrong Roaſting is 
chiefly required, when the 1 2 are Farſenical; for 
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a greater Quantity of the ſaline F lux, which diſ- 
ſes theſe Earths to a Vitrification, is required, on 


— ue. he 


ly from the martial, and partly from the unmetal- 
lick Earth, and for the ſame Reaſon the Fire muſt 
be made a little ſtronger; that a ſufficient Precipi- 


3 
e > 
* 


As every Pyrites already contains a martial Earth 
in it, which is reduced to a metallick Form, when 
it is melted together with an oily reducing Flux, for 
this Reaſon, this Earth produces here the ſame Ef- 


capable of purifying Lead from the heterogeneous 
Bodies mentioned in the ſame Place. Nor does it 
hinder the Degree of the Fire which is uſed for 


former Virtue. You muſt Fe examine, whe- 


3. It is neceſſary to let a ſufficient Roaſting pre- 


Pyrites, has not the ſame Effect as pure (See Proc. 


2 Arſenicæ 
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Arſenick is Mu mort fixt, and more ſtrongly ad. 
herent to the Ores, than. Sulphur; nay, when with 
a black Flux, it turns into a ſemimetallick Regulus, 
which being joined with Lead, a great Part of it 


moſt ſuddenly turns into (Part 1. $ 73.) Glaſs. And 


as there is but very little Iron in ſuch a Pyrites; that 


Iron has not the Virtue of hindering this Effect of 
the Arſenick. 


4. The Lead . is got out of ſuch a pyritoſ 
Ore, i is not commonly ſo Pure as that which proceeds 
from a purer Ore; but it is found blackiſh and les 
ductile. The Cauſe of this Difference is Copper, 
which lies hidden in leſſer or greater Quantity in 
every Pyrites, and which is reduced at the ſame Time, 
and melts with the Lead into one Regulus; where. 
fore 1 it muſt be ſeparated by a Particular Eliquation, 


PROCESS XXXII. 


| bz be aa ef the Lead-Ore out of Earth: and Stam 


APPARATUS. 


oy — : H E 1 of the LL Ove? is el in 
the ſame Manner, as that of the Silver-Ore, 


L (Proc. XIII.) But take Care not to be deceived by 


the great Weight of the Ore; for when it is incloſed 


in a Matrix that is a little hard, the very brittle 


Lead-Ore, on Account of its foliaceous Texture, is, 
by the frequent Beating of the Peſtle, broken into: 
very thin, ſcaly Powder, which [wims 1 in n Water, in 


form of a blew Powder. 


2. If the remaining Ore is rendered pure by the 


. waſhing, let it be melted, as in Proc. XXX. It 
you find it pyritoſe and full of Iron, do what his 


een nen Proc. XXXI. 
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PROCESS, XXXII. 


To grecipitaie Lead out 4 an Ore, rendered refratory 


4 Earths and S zones, and not Aab 
4 P P 4 R A TY U 8. 


ARE of the roaſted Ore two Centners beaten 


into a ſubtil Powder, mix them with an equal 
Quantity of Sandiver, the more exactly, the better; 


add alſo ſomething of Filings of Iron, unleſs the 
Ore be of itſelf pyrituous; then mix the Whole with 


eight Centners c of black F lux, and melt 1 it; as in Proc. 


XXXI. 
7 be U and 2 of the + Proceſs. | 
Every thing i is abend clear from Proc. XXXI. 


There is need here of a very exact Comminution 
and Mixture, that the Scorification of the Stones 
mix'd with the Ore, and of the unmetallick Earth, 


may be performed with greater Eaſe, and that there 


may be no Neceſſity of promoting it with ſo ſtrong 
and ſo long a Fire. On this Account alſo a great 
Addition of the Fluxes, eſpecially of Sandiver, is 


required, to facilitate the Precipitation of the redu- 


ced Particles of Lead chrough the . attenua- 


ted Scoria. 


PROCESS xXXIV. 


7 o reduce and precipitate Lead out of any of its Ores, b 


by Stratification with Charcoal. 


APPARATUS. 


| SE * a n Centner an hundred 


Half-ounces, or three common Pounds and 


four Half-ounces, that by this Means each Half-ounce 
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may-ftandih Lev of one docimaſtical Poand. Beat 
ſuch-a;Centnen:of any Lead-Ore to a coarſe: Powder, 
the Partieles of which muſt be about the Size of 2 
Pea v put it into a large Earthen or Iron-Frying-pan, 
aud heat it firſt by a gentle Fire, which muſt be in. 
creaſcd gradually, tar the greateſt Part of the Sul. 
phur may be diffpated: 

2. Have at Hand a melting - F urnace, with a Bed 
made of, Lute and Duſt of Charcoal in its bottom- 
Part deſeribed (Part I. S 239, 240.)z apply to this 
at the Outſide, another Bed, (id. Plate III. Fig, 

13. lelt. i.) and No them with Lute, that the Mat- 
ter 15 out of the inferior Hole when open, may 
be ectived into it; ſurround this outward Bed both 
with freſh and burning Coals, and fill the Furnace with 
the ſame Fewel that it may be dried; then with a 
Pair of Bellows excite the Fire for a Quarter of an 
| Hour; and then put the Ore into it at ſeveral Times; 
nor Will it be amiſs to add to it ſome Scales * of fo, 


Ex 1251 n uſt e the JN in ſuch a 15 0 that 


mie ae : 1 ofuhe for. it not touch the Wall 
of the Fuf 11 for if it is caſt upon the Side, where 
tlie H oh has jo en {aid to be, the melted Ore in 
its con ning "down is cooled by the blaſt of the Bel 
lows. an the ſcorificated Part remains there more 
refractory. than the Metal itſelf: it ſtops the Paſſage 
of the Wind, and hinders it from exciting the Fic 
freely and equally : If this happens to be the Caſe, 
you mult remove the Scoria with a Poker, to be in- 
troduced through the oblong Aperture of the (Plat, 
III. Fg. 10. but, c.) Bottom-part, In the mean 
Time, while the Ore is put into the Fire, the Fur- 
nace muſt be filled, two thirds at leaſt, with Coals 
ofa middling Bigneſs, and after each Portion of the 
Ore i is ; put in in, add A Layer of Coals above it, 


: * Such as 28 off B&D Iron red hot, while under the Stroke F 
2 Smith's . 1 
Ati is HQ MINE 2 | 1 When 
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. When all the Ore is put into the Fire, conti- 
nue to blow till the Fire is conſumed in the Furnace, 
pour Water upon che foremoſt-Bed, Drop by Drop, 
to cool the Lead gathered in it. Look alſo into the 
Scoria's, to ſee whether there are any Grains of Lead 
diſperſed among them; if you find jt. to be ſo, beat 
the Scoria's, and waſh the ſmalleſt Particles off with 
Water, that yoy may have the Lead ſeparate. Fi- 
nally, weigh this. intirely: and the Weight will an- 
fer to that which the Smelter will at laſt have. 
Type Uſe and Reaſons of the Proceſs. 

1. The Lead is reduced in this Proceſs by its im- 
mediate Contact with the Coals; that is, the oily 
Part of the latter, being agitated by a great Fire, 
and intirely extorted, penetrates the ſmall vitreſcent 
metallick Particles, which being open by the Violence 
| of the Fire run down through the Interſtices of the 
burning Coals, which, in the foregoing Proceſſes, 
was effected by the black Flux in cloſe Veſſels, _. 
2. But this Method is preferable to the foregoing, 
except that the Apparatus is attended with greater 
Trouble. For when the Reduction is finiſhed, the 
Lead, collected in the Bed of the bottom Part, runs 
thence into the outward or foremoſt Bed: there it is 
preſerved by a much gentler Heat, under the burn- 
ing Coals that ſupply it perpetually with a Phlogi- 
ſton, and leaves its remaining Impurity. But 8 = 
Care in this Operation, if you have a mind to make 
your Experiment with many common Pounds 
Weight, not to put too much at a Time to be re- 
duced, for, if you do this, you will not make a ſuf- 
ficient Reduction, and the Fire is in ſome Meaſure 
ſuffocated, Nor muſt you put the roaſted Ore into 
the Fire, before the Furnace and the Beds are well 
dried and made red hot on the Inſide; for in this 
Caſe you will find Grains of Lead diſperſed among 
the Scoria's. The ſame uſes to happen, if the Ore 
is melted crude, or at leaſt not ſufficiently roaſted: 
for, che Sulphur which adheres in great Quantity to 
ben the Lead: Ore, is hardly diſſipated, and not leperating 
* —ů—ů—— quickly 
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e from the Scoria's, the Metal is rendered re- 


fractoty and brittle. Beſides let the Bellows not be 


loaded with too great a Weight; for this deſtrugj. 
ble Metal is. partly conſumed by the too great Vio- 
lence of the Fire; eſpecially when too impetuous 
an Action of the Air is joined to it. Let the No- 
ſel of the Bellows not be too narrow; that a ſuffici- 
ent Blaſt may be admitted : Nor is it always poſſible 
to compenſate this Narrowneſs by a greater Weight; 
for if you load the Bellows to an Exceſs, it has been 


found by Experience, that the Fire is thereby ren- 


detech ran and even diminiſhed, 

3. Gold and Silver may be relied out of the 
Droſs, and united with Lead by this Method; if 

you add to them the vitreſcent Droſs of Lead, ſuck 
as is Litharge, and all the Calx of Lead, and the 


Things in which Bodies of this nature lie hid, or 


even the Lead-Ores themſelves. For all theſe Things, 
when they have recovered their Phlogiſton, are fe- 
_ duced into a metallick State, they abſorb the Gold 
and Silver. out of their Droſs, and render the refrac- 
tory Scoriæ fuſible and ſoft. But the Lead thus got 
may be again ſeparated in a large Teſt, or even be 
uſed to purify ſome other Gold or Silver, ſo that the 
Metal which is already in the Lead, may be added to 

: them. | See Proc. X, XI. 


0 
PROCESS XXXV. 


7 ”* wee, of Lead from Copper, by 2 
Te art J. 9 468.) 


IX N HEN Lead has ſomething of Copper in it 
it is thereby rendered leſs ductile, and 


when broken, the Surface of it appears as it were 
granulated, if the Quantity of the Copper is but very 
little increaſed; on the other Hand, when its Tough: 
neſs makes it cohere, if you break it, it looks like a 
Heap of acute priſmatical Particles. F inally, if there 


is a — Quantity of pure Copper in it, it 1ooks 
reddilh; 
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j&ddiſhz but if it is mixt with Sulphur, it looks 

blackiſh, and is very brittle: But the ſame Effect is 

| produced by the Semi-Metals, as by Sulphur and 

Arſenick. Nevertheleſs, the Separation of the two 

latter has already been made in the foregoing Pro- 
ceſs; but the Copper muſt be ſeparated by a peculiar 


mm. 


| M Hobs: 
1. Make with Lute and Charcoal-Duſt a Bed, the 
Capacity of which muſt be proportioned to the 
| Quantity of the Mixture of Lead and Copper to be 
ſeparated. But let this Bed be very low, and declin- 
ing forward towards the lower Part. Let there be a 
ſmall narrow Channel running from the: Bottom of 
the Bed, to the other Bed which is contiguous to the 
y fore-Part of the former, and placed a little lower. 
n In the Place where this Channel leads out of the End 
d of the upper Bed; put a ſmall Iron-Plate, and preſs 


? it acroſs the Channel ſtill moiſt; in ſuch Manner, 

X that there remains only a ſmall Paſſage at the Bottom 
$ of it, through which the melted Lead may run 
: ſlowly. Dry the whole well, by putting red burn- 


ing Coals thereon. „Van s e ow rw bt 
2. Put the Mixture of Copper and Lead into the 
upper-Bed : Make in both Beds, with Wood or 
Charcoal, a Fire gentle enough that it may only bring 
the Lead to a Fuſion : This being melted by Degrees 
and ſlowly, will run through the narrow Paſſage left 
between the ſmall Iron-Plate and the Bottom of the 
{mall Channel, and will be collected into a Regulus, 


Tl, 


il in the lower Part of the foremoſt Bed; If nothi 

5 more runs with this Fire, make it a little ſtronger, 
e till the Bed grows dark red-hot: Continue the Fire 
1 thus for ſome Minutes; and then put it out. 

* 3. You will find the Lead collected in the inferior 
85 Bed; but the Copper that was in the Mixture, will 
x remain in the upper-Bed, with a little Lead adhering 
h; to the Outſide of it; whence it has the Colour of it, 


x00" 


. ͤ | 
and is full of Pores; and if the Copper is not x 
quarter or a fifth Part leſs than the Portion of Lead, 
and the Fire has been made gentle and flow, you 
will find that it has intirely preſerved the fame 
Figure, which the Mixture had before the Eliqua. 
P Ee oY 5 
4. Find the Weight of the Copper with a Ba. 
lance, and put the whole, or the melted Part of it, 
into a Teſt, or, if you are only willing to try it, put 
it into a ſmall Coppel well heated, and ſufficiently 
hot, till the Lead is intirely conſumed, and the Cop- 
per remains motionleſs : Then take it out immedi- 
ately, and extinguiſh it in Water. You will find the 
former Weight of the tried Specimen diminiſhed: But 
the Part of it which is deficient, will be the Lead de- 
ſtroyed: And as Lead, mixt in ſmal] Quantity with 
Copper, conſumes about the fifteenth Part of the Cop- 
per, with regard to itſelf; for this Reaſon, you 
muſt add the fifteenth Part of the deficient Weight 


do the remaining Copper, that you may have the 


Portion'of Copper, which has been left by the Lead 
in the upper (Ne. 2.) Bed. Thence you may eaſily 
calculate, how much Copper may be ſeparated from 
Lead, If you put the melted Lead into a Coppel, 
you will find not only the Portion of Gold and Si- 
ver which was in the Mixture, and which the Lead 
has carried away with it; but you will know alſo, 
from the pure ſulphureous yellow. Colour of the 
Coppel, or from its greater or leſs Blackiſhneſs, 
whether nothing, or a little, or a great Quantity of 
the Copper has vaniſhed with the Lead ; though you 
cannot however, from this, preciſely determine the 
exact Quantity of it. 


oh 8 De Uſe and Reaſons of the Proceſs. | 


1. Lead, when it is not more hot than only 
enough to be in Fuſion, does not diſſolve Copper: 
| Whence Lead may be melted in a _Copper-Veſl|, 

when you do not exceed this Degree of Fire : 11 


8 80 
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ſo ſoon as the Lead begins to grow white, to ſmoak 


eſpecially in the Beginning. But the moſt imple 
Operation of the Eliquation, 18 that which is per - 
formed without any Addition. 

2. The ſmall Iron-Plate is applied, to the End 
that, in caſe a few ſmall Particles of Copper ſhould 


cles of Copper remain. 
PROCESS xXXXVI. 


To reduce and precipitate Copper out a a gane and i 5 
5 bie Ore, in a cloſe Ve eel. 


APPARATUS. 


two docimaſtical Centners of Ore beaten 
and having put them into a Crucible or a Pot, cover 


them down with your Finger: But Jer the 3 
of the Veſſel be ſuch, that it may be only half- full; 
ſhut the Veſſel cloſe; put it into the Fs and 
make the Fire as in Proe. þ +. PINE. ns 

2. Increaſe the Fire lowly, till you fun 5 com- 
mon Salt put upon the Ore crackle: Then increaſe 
the Fire immediately, either, with the Funnel and 
Cover put upon the Furnace, or with a Pair of Bel- 
lows applied to the Hole of the bottom-Part, chat 


ter of an Hour: Then take out the Veſſel, and 


jou put it, that all the ſmall Grains of PI may 
be collected! in one Maſs. 


and boil, it ſoon diſſolves Copper: Therefore, you 
are to take Care, that the Fire be not too violent, 


go off, theſe ſwimming at Top may be ſtopt there, 
and the Lead run as it were through the narrow low 
Paſſage left, as through a Sieve, while theſe dab 


"IX one, or, if you have mall Weiches | 
extremely fine, with ſix Centners of the black Flux, 


them one half-Inch high with common Salt, and preſs 


| the Veſſel may grow very red hot. Thus you will 
precipitate and reduce your Copper i in about a Quar- | 


| ſtrike with a few Blows the Pavement upon which 


3. Break | 


otro 
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3. Break the Veſſel when grown cold, | in two, 
from Top to Bottom, as neatly as you can: If the 


whole Proceſs has been well performed, you will find 


a ſolid, perfectly yellow, and malleable Regulus, ad. 
hering to the Bottom of the Veſſel, with Scaria 5 re- 
maining at Top of a brown Colour, ſolid, hard, and 


ſhining, from which the Regulus muſt be ſeparated 
with ſeveral gentle Blows of ® Hammer b tis done, 
weigh it, after having wiped off all Filthineſß. 


4. Aloft, duſty, and very black Scoria, is a Sign 


of a Fire not ſufficiently ſtrong. Small neat Grain 
of Copper reduced, but not precipitated, and adher- 


ing ſtill to Scoria's, eſpecially not very far from 
the Bottom; and an unequal and ramiſicated Regulus 


are Signs of the ſame Thing. A ſolid, hard, ſhin- 
ing, red- coloured Scoria, eſpecially about the Regu- 


lus, or even the Regulus itſelf when covered with a 


like ſmall Cruſt, are Signs of an Exceſs | in the De. 
gree and Doration of the Fire. © 8 


Ee be Up and Reaſons of the Proceſt. 
110 5 4 may N 1. bas been i in 


Pate. XXX. U. Noe. , 2. But all the Ores which 
are eaſily melted in the Fire, are not the Objects of 


this Proceſs; for they muſt alſo be very pure. Such 


are the vitreous Copper-Ores, but eſpecially the green 
and azure coloured- ones, and the cæruleum & viride 
Montanum (Part I. $ 363-366.) which is not very 


different from them. But if chete is a great Quan. 
tity of Sulphur, Arſenick, or of the Ore of another 


Metal or Semi-Metal joined to the Ore of Copper, 


then you will never . a malleable Regulus of pure 


Copper; though Ores are not always rendered te. 
W Wy: 1 the Preſence of theſe, | 


PRO. 
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PROCESS. XXXVII. 


Jo reduce and precipitate Ges out of Fog (Proc. 
XXXVI.) rendered refrattory by. Earth and Stones 


that cannot be — off. 

EAT . Ore into a 1 moſt Cubtil Powder, of 
B which weigh one or two Centners, and mix 
a much Sandiver to them: This done, add like- 
wiſe four Times as much of the black Flux, with re- 
ſpect to the Ore: For, by this Means the ſteril ter- 
reſtrial Parts are better diſpoſed to a Scorification, 
and the reducing and precipitating Flux may act 
more freely upon the metallick. Particles freed of 
all their Incumbrances. 

2. As for the reſt, make the Apparatus accord- 
ing to Proc. XXXV1; but you muſt make the Fire 
a little ſtronger for about half an Hour together. 

| When the Veſſel is grown cold, and broken, exa- 
-n mine the Scoria's, whether they are as they ought 
cho be: The Regulus will be as ductil and fine as the 


APPARATUS. 


of gong. 

ch 

en 1 be Uſe aud Reaſons of the Proceſs. 
14 


ry A Every Thing has been 8 n in 
n- Proc. XXXIII: But as ſuch Copper- Ores hardly con- 
ceal any Sulphur and Arſenick in them, the Roaſting 
would be of no Effect, and a great deal of Copper 


of Gold and Silver, improperly ſo called, can be 
roaſted, without you find a Part of the Metal loſt 
after the Reduction: But the Stones, which here are 

by Fire alone See Part I. F 338. 


F RO- 


would be loſt: For no metallick Calx, except thoſe 


ſuppoſed not to be elutriable, cannot be ſepara ed | 3 
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| 7 ROCESS XXXVIIL 


To precipitate Copper out of an Ore ( Proc. xm 
" eee Toh 0 


Ts 


4 F 7 4 R 4 7 U 8. 
O all — to Phoei XXXVIL But 
De you will find, after the Veſſel is broken, 1 
Re ulys upon no Actonnt ſo fine, but leſs duct, 
285 the genuine Colour of the Copper does not 
F * pf IE” Wt br further 


| F 


. 2 and Reaſons f the Proc. 


The Fire uſed in this Opens is not quite 0 
a ſtrong, as that the Tron may turn to a Regulus: But a 
Copper i is the Menſtruum of lron, which is of itself 
very refractory in the Fire; for this Reaſon, whil 
the Ore and the Flux are moſt intimately mixt and 
confounded by Trituration, the greateſt Part of the 
Iron, being diſſolved by the Copper, turns into a Fe. 


* along with 1 it. 
PROCESS xXxIx. 


= The 70 rating of a pyriteſe, pero arſencal * 
_ * $92 metallick, Cy Orv: Era 


LAS APPARATUS. 
Bi: AK two Göcktraſtical elne of the 


Ore” to a coarſe Powder, put them intoa 


| Teſt covered with a Tile, and place them under the 

Muffle of the docimaſtical Furnace : But the Fir 
muſt be ſo gentle, as that the Muffle may be but 
very faintly red hot. When the Ore has decrep- 


tated, open the Teſt, and continue the Fire of 
| ey 
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few Minutes; then increaſe it by Degrees, that you 
may ſee the Ore perpetually ſmoaking a little: In the 
mean Time it is alſo proper, now and then to ſtir 
it up with an Iron-hook: The ſhining, Particles will 
aſſume a dark red or blackiſh Colour: This done, 
take out the Teſt, that it may grow cold; if the 
ſmall Grains are not melted, nor ſtrongly adherent to 
each other, hitherto all is well; but if they run into 

one ſingle Cake, the Proceſs mult be made agaig.with 

\ WH another Portion of the Ore, in a as ade on 
2. When the Ore is grown cold, beat. it to a*Pbw- = 

WY &r fomewhar finer, and roaſt it by che fame. Method 


* 


r Lsbefore; then take it out, and if the Powder js not 
melted yet, beat it again to a moſt ſubtil Powder; 
in this, you are to take care that nothing be loſt. 

3. Roaſt the Powder a ſecond Time in a Fire 
ſome what ſtronger, but for a few Minutes only: If 

6 WY you do not then find the Ore, any Way inclined to 

nett, add a little Tallow, and make it burn away 

under the Muffle, and do the fame, another Time 
le again, till, the Fire being very bright, you no longer 
od perceive any ſulphureous, arſenical, unpleaſant Smell, 
he or any Smoak; and there remains nothing but a thin, 


— 


„bender, of a dack red, or blackiſh Colour, 
| The Uſe and Reaſons of the Proceſs.” 


1. Every Pyrites contains Iron, with an unmetal- 
mi- lick Earth: To which Sulphur or Arſenick, and. 
molt commonly both, {Part I. 316, 323, 347, 369, 
371.) always join. Beſides, there is Copper in many 
Pyrites, but, ſometimes more, ſometimes leſs : Some 
of them (ibid.) are altogether deſtitute of Copper. 
the Therefore, fo much as Pyrites differ with Regard to 
ico a che Proportion of their conſtituent Particles, Smack 5 
r the do they differ as to their Diſpoſition in thée F ire. 
Fur For inſtance, the more Copper there is in a Pyrites, 
but the more it inclines to Colliquation. The more Sul- 
epi phur and Arlen ck it has in it, the more quickly the 
for melting of it is procured, and the Reverſe: The 


# 5 «+ «As. 


= = "> nN. ore 


ee e e e eee eee 


= 0 n , ä 


306 Me Ax T f 
more Iron and unmetallick Earth it contains, the 
more it proves refractory in the Fire. Now, if ſuch 
Pyrites melt in the Roaſting, as happens to ſome 
of them, if they grow but a little red-hot; the Sul. 
phur and Arſcnick that lyes hidden therein, are ſo 
_ ſtrictly united with the fræt Part, that you would in 
vain attempt to diſſipate them: Nay, in this Caſe, 
when it is reduced again into a Powder, it requires a 
much greater Time, and Accuracy in the Regimen of 
the Fire, to perform the Operation. For this Ren. 
fon it is much better to repeat it with new Pyrites, 
But you can roaſt no more than the double Quan- 
| tity at once of the Ore you have a Mind to im. 
_ ploy in the foregoing: Experiment: to the End that 
the Precipitation by Fuſion not ſucceeding, there 
may remain ſtill another Portion intirez ſeſt you 
ſhould be obliged to repeat a tedious Riviſting: if 
you ſee the Signs of a ferreous refractory Pyrites, the 
Operation mult be performed with a greater Fire, 
and much more quickly, However, take Care not 
to do it with too violent a Fire: For a great deal df 
Copper, is conſumed not only by the Arſenick, but 
alſo by the Sulphur, and this happens.even in Veſitk 
| ſhut very cloſe, when the Sulphur is expelled by 
Fire not quite ſo ſtrong: Which a reiterated and 
milder Sublimation of the Sulphur, in a Veſſel bot 
very clean and well cloſed, will clearly ſhew. 
2. When the greateſt Part of the Sulphur and tie 
Arſenick is diſſipated, by ſuch Cauſes as promote 


1 ca AS 2 


Colliquation, you may make a ſtronger Fire : But la 
then it is proper to add a little of ſome far Body'; of 
for this diſſolves mineral Sulphur, it changes tht fo 
Mixture of it in ſome Part, which for Inſtance con: T. 
fiſts in a certain Proportion of Acid and Phlogiiton, lo 
and at the ſame Time hinders the Metallick Earth ron lik 
being reduced into Copper, by being burat to an Er. ſh 
«ceſs, From theſe Effects the Keaton 4 is plain, wh cal 
Aſſayers produce leſs Metals in the trying of Velts the 


| of Copper, Lead and Tin, than ſkilful. Smelters d 
| in large Operations. 2 15 the former WO i 
| Roa " 
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Roaſting under the Muffle, with a clear Fire, and 
without an oily reducing Menſtruum; whereas the 
latter perform it in the Middle of Charcoal or of 
Wood, which perpetually emit a reductive Phlogiſton, 
. The darker and blacker the Powder of the 
1 þ Ore appears, the more Copper you may ex- 
pect from it: But the redder it looks, the leſs Cop- 
- and the more Iron it affords: for roaſted Copper 
diſſolved by Sulphur or the Acid of it, is "ay 
black; and Iron, on the contrary, very red. 

4. If a pure Copper-Ore lyes hidden, together with 
Ores of other Metals or Semi-Metals, full of Sulphur 
and Arſenick, in one and the ſame Glebe, that can- 
pot be ſeparated with the Hand, it mult be roaſted: 
For, while the Copper is reduced and preci ipitated to- 
gether with theſe other Metals, it partic: ;pares of their 
Sulphur and Arſenick; wherefore, it is the ſame as 
if the Ore of the Copper itſelf had been dehiled by 
them, 15 


Jy 
It 
he 


re, 


2 PROCESS XL, 
b 
oy The Precipitation of Copper, out of rogled a Proc, 


y 2 XXXIX. ) Ore. 
oh APPARATUS. 

\ tide * rcaſted Ore into two 7 ang Back of 
them ſhall go for a Centner : add to it the 


J the 


not 
"i ſame Weight of Sandiver, and four Times as much 
005 of the black Flux, and mix them well together: As 


for the reſt, do all according to Proc. XX XVIII: 
The precipitated Regulus will be half. malleable, 


8 the 
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Sy ſometimes quite brittle, now and then pretty much 
ton like pure Copper in its Colour, but ſometimes whit- 
n Eich, and even blackiſh: Whence it is moſt commonly 
„ wh called black Copper (in German Schwartz Rupler); 5 


though i it is not always of ſo dark a Dye. 
15 _ 


The 
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The Uſe and Reaſons of the Proceſs. 


1. It is eaſy to conceive, that there is as greats 
Difference between the ſeveral Kinds of this Metal 
called black Copper, as there is between the pyri- 
toſe and other Copper-Ores, accidentally mixt with 
other metallick and Semi- metallick Bodies. For, all 
the Metals, the Ores of which are intermixed with 
the Copper-Ore, being reduced are precipitated to- 
gether with the Copper; which is brought about by 
Means of the black Flux. Wherefore, Iron, Tin, 
| Lead, the reguline Part of Antimony, and Bifmuth, 
moft commonly are. mixt with black Copper, in a 
Multitude of different Proportions. Nay, it is ſelf. 
evident that Gold and Silver, which are diſſolvable 
by all theſe Matters, are collected in ſuch a Regulus, 
when they have been firſt hidden in the Ore. Beſides, 
Sulphur and Arſenick are not always altogetherabſent, 
For they can hardly be expelled ſo perfectly by the ma. 
ny preceding Roaſtings, but there remain ſome Veſti- 
ges of them, which are not diſſipated by a ſudden 
Melting, eſpecially in a cloſe Veſſel, wherein the 
Flux ſwimming at Top hinders the Action of the Air, 
Nay, Arſcnick is rather fixt by the black Flux, and 
aſſumes a reguline Semi-metallick Form, while it is at 
the ſame Time preſerved from diſſipating, by the Cop- 
Per. But, the Variety of the Colours, 'of the Con- 
| fiſtence, and even of the Goodaels of black Cop- 
2 depends © on chis. ; 
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PROCESS XII. 

The running aown of Pyritoſe, crude, Copper-Ore, into 
. 

i APPARATUS. 


( Ounces for a docimaſtical Centner, as there 
„are rounds in a large Centner, that each half-Ounce 
„may repreſent a common pound Weight; weigh in a 
e large Balance one or many Centners of crude Ore 
. not roaſted, and broken in ſmall Pieces of about the 


Bigneſs of a Pea. Let the melting Furnace have a 
XXXIV. No. 1. and Part I. 239, 240. Stop 
with the fame Lute which the Bed is made of, the 
Hole of the Bottom-part, through which the Body 


and foremoſt Bed. When the Furnace and both 


wars the Surface of the inward Bed, and of the 
Matter which is melted in it, to make it keep in a 


ſerved more exactly than in Proc. XXXIV, No. 2, 
from the outward Appearance of the Ore, or from 
or the Scoria which will be produced out of it, is of 
2 refractory Kind; it is proper that you ſhould add a 


faſible Scoria, that has already born the Fire ſeveral 
Times, and is well tried that nothing of any Metal 


can be reduced out of it, of which you cannot de- 


X 3 termine 
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4 rough, brittle Regulus, by a Stratification with 


in Us E a Weight of as many common half- 


freſh Bed, and be altogether diſpoſed as in Proc. 


melted may run from the inward into the outward 


Beds are well dried and made white hot within, put 
the Ore into them at ſeveral Times; mean while 
let the Furnace be conſtantly kept full of Coals, 
and the Bellows blow very ftrongly at the ſame 
Time; let the Noſei of theſe be directed obliquely 
downwards, that it may determine the Flame to- 


State of Fuſion : All which Particulars muſt be ob: | 


becauſe of the refractory Scoria, Bur if you know 
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the Experiment already made before, that this Ore, 
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termine the Proportion with Regard to the Ore, 
otherwiſe than by Trial. f 


2. When ycu have put one Caper of the Ore 


into the Fire, continue the Fire, till you can Judge 
that all the Ore is collected into the Bed: Try with 
an- Iron-poker, which you are to introduce into the 


Bed thiough the oblong Hole of the Bottom: part, 
whether all the Ingredients are melted; eſpecially if 


the Scoria's are melted thin enough, or have a pitchy 


Conſiſtence; for, ſuch muſt be fetched out of the 


ſaid Hole with the Poker, leſt the Inferior Aper. 
ture, through. which the melted Matter is conveyed 
into the outward Bed, ſhould be obſtructed. Then, 


with an Iron Rod cutting at one of its Ends, open 
the Hole that is ſlopt with Lute; that the melted 


Matter may run out into the hot foremoſt Bed. Now, 


if you have a Mind to melt many Centners of your 

Ore; remove from the Hole the ſmall Coals, or the 

tenacious Remains of the Scoria's ; and ſtop it with 

freſh Lute : This done, take the hardened Maſs out 
of the fore-moſt Bed, with a Pair of Tongs : Then 
you may, in the ſame Manner, put into the Fire, melt, 

and convey into the foremoſt Bed, another Centyer 
of your'Ore, 

3. When all the Ore you intended, has paſt 
through the Furnace, and the Fire is conſumed, 

and the Furnace grown cold, break the Beds; that 
you may collect what has been inſinuated into the 


Chinks, which they poſſibly have contracted during 


the Operation. Likewiſe, examine cloſely the broken 
Scoria's, that you may ſee whether any Thing of the 


5 reguline Part has been detained therein: This mull 


be ſeparated either with the Hand, or by waſhing ; 
and examined in the Balance together with the Ke- 
gu us collected in the outward Bed, which is purged 
of all Scoria's. Bur, the Regulus in which the Metal 

lyes ſtill nidden in its State of Ore, will be ven 
Ls  . 
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. Uſe and Reaſons of the Proceſs. 


1. In this Fuſion, the Ore melts on Account of too 
ſudden an Application of the Fire; for this Reaſon | 
ic loſes its Sulphur and Arſenick only i ina ſ mall Quan- 
tity (Proc. XXXIX. uf. Ne 1.) the reſt joins more 
ſrictiy with the fixt Subſtance of the Ore, Theiefore, 
as Iron, which abounds in every Pyrites, ſeparates | 
the Sulphur and Arſenick from all the other Metals 
and Serni- Metals, and unites them to itſelf (Part I. 
$ 147. coroll. 1.); on this Account theſe heavy Bo- 
dies fink to the Bottom, and the Iron, freed of Sul- 
phur and Arſenick, ſwims at Top, together with the 
unmetallick Earth. But this Separation does not ſuc- 
ceed ſo periealy, but there remains ſomething of the 
Iron and of the unmetallick Earth 1n the Regulus, 
and ſome Copper in the Scoria's: The Reaſon of this 
is, that the Iron which is in the pyritoſe Ore is not 
ſufficient to abſorb all the Suiphur and Arſenick, and 
that by Means chiefly of the Arfenick, which, toge- 
ther with the Metals, turns to a reguline Semi- metal- 
lick Subſtance, Part of this ſubri] Earth remains joined 
to the Regu/ns, This Regulus is called Lapis Cupri, 
in German Rohftein, Rupkerſkein. Sc. becauſe it has 
hitherto preterved the Nature of the erude Pyrites. 

2. But every pyritoſe Copper-Ore muſt not be made 
to go through this: rough Melting; but only that 
which has A great Deal of Iron and a little Copper in 
it, For, the Reaſon why the nal is done here 
without a previous Roaſting, is, (I.) that the Iron may 
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be be ſeparated from the Copper; which is performed | 
uk like a Precipitation by Fulion, through the Action 
85 of the Sulphur upon the Iron (N' 1.): Nor could the YR 
Ne- Separation of ſo much Iron from the Copper be | 
ed made with any Benefit by another Method. (2.) That | ii 
etal the melting may be performed conveniently: For if ſ 
ery an Iron-pyrites is deprived of its Sulphur by roaſting, 

it is hardly tractable by Fire alone, on Account-of 1 
1 tne refractory Nature of the mattial Earth: This may 1 
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be obſeroed in any Iron-Ore, though it be ever ſo fu. 
ſible in its kind; becauſe it wants" a far more violent 
Fire to onndtent than any other Ore whatever. 
Nayy it is proper alſo here to uſe an unmetallick Earth, 
altogether untuſible by itſelf, which enters in greater 
Quantity into the Compoſition of the: Pyrites, as it 
contains a leſſer Quantity of Copper. But both theſe 
are freed, by a violent Fire ſuddenly applied to them, 
from the Sulphur which is in ſome Meaſure fixed in 
the Pyrites, and cannot evaporate very quickly; and 
the Iron is at the ſame Time ſeparated from the Cop- 
per, und thus the Copper is fleed from Sulphur, by 
Means of Iron, and wann, from be £4 Means 
of Sulphur, 
3. By the fame Method, you ill obtain Silver 
Gala, and Copper, if the Ores in which they lie 
hidden, arediſperfed among a greatQuantity of Stones 
and Pyrites; which admit of no Waſhing ; nor can 
the Metal be ſeparated therefrom with Benefit, by 
any other Method hitherto known: for | Inſtance, 
after ſuch an Ore has been beaten to a coarle Pow- 
der, if there is not already a ſufficient Quantity 
of yellow ſulphureous Pyrites in it; you muſt chule 
ſulpbureous Iron-pyrites, and even among thoſe you 
have at hand, thoſe that contain the greateſt Quan- 
_ tity of Silver, Gold, and Copper; for by this Means 
you obtain in one ſingle Opetation, and at the ſame 
Expence, the aboveſaid Metals, which ſometimes 
cannot be fetched with Benefit out of the Pyrites, 
by a particular Proceſs. You muſt add fuſible Scoria's 
to theſe Ores and Pyrites, eſpecially thoſe that fe- 
main of the Melting of Lead-Ore, and thoſe chief) 
out of which a little Lead may ſtill be fetched; or even 
the very Ore of Lead itſelf: Nay, ſome other addi- 
tional Ingredients too, that are ealy to be melted ei- 
ther of their own Nature, or at leaſt by the Me- 
thods bere preſcribed, and the Quantity and Choice 
of which can hardly be determmed with Certainty, 
otherwiſe than from a long Experience in theſe Mat- 
ters, by Experiments, and a great Altention to every 
— Circumt tance 
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Circumſtance. All theſe Things paſs through the 


Furnace, whence proceeds a Regulus, in which Gold, 
Silver, Copper, and Lead are concentrated, but in 
a rough Manner (Ne 1.): However, the Lead which 


chiefly receives the Gold and Silver, is ſometimes 
collected into a Regulus by itſelf, and gets to the 
lower Part of the Bed, with an Abundance of 


Scoria's. | 
4. The Precipitation of us Ore out of the ſcori- 


ficated Stones, mult be chicfly attribured to the Py- 
rites in the Proceſs. For the Martial Earth which is 

in the Pyrites, leaves its Sulphur in the very Begin- 
ning, when the Fire begins to act; and this Sul- 
phur being agitated- by ſo great a Fire, carries away 
a great many 'mctallick Particles, eſpecially of Iron 
(Proc, XXXIX. v/. No. 1.): Therefore, both thele, 
which are found every where, the Stones, that conceal | 


Ores and are intermixt with them, being broken ſmall, 
diſſolve and penetrate them, and diſpoſe them 10 a 


Scorification; which happens the more conſtantly, 
becauſe Sulphur is ſa ſtrongly fixed by Iron Particles 


adherent to it, that it cannot evaporate very quickly, 
though it is expoſed to ever ſo violent a Fire. The 
other Part of the Martial Earth turns to a Scoria, 


which, by adding Scoria's that contain Lead, and 


other fuſible Matters, diſſolves the Stones intirely, 


and bring them to a Fuſion. Then the Ores get free 


therefrom, and are precipitated z and their remaining 
Part of martial Earth being reduceed to a metallick 
State, abſorbs a little of the Sulphur and Arſenick: 

On this Account the Metals are concentrated into a 


ſolid weighty Regulus, with which a great Quantity of 
the reduced Iron mixes. Therefore you are to make 
the following Obſervations concerning this Proceſs. 
(1.) That Sulphur is neceſſarily required, and that 


the above-mentioned Operations are performed by the 
Concurrence of it, is very plain, becauſe the Pyri- 
tes deſtitute of Sulphur is not capable of aſſiſting the 


Scorification, but is rather an Obſtacle to it, by its 


refractory Quality, (2.) T hat Iron is not only of a 


8 alt. — - 
CAN nb a> a — — 
— — — 
A — 


22 


+ * 2 
4 — ws, * 
r 8 


— — — — — 
W= at ——— * IIA —Zaũ 


ſcorifying 0 


1 
7” oy 
i 
! f 
# 
8 
11 
p 1 
Cy 
1. 
14 
1 
1 
1 
1 
We 
k £2 
15 
'TH 
19 
« j 4 
1 
7 FL 
4 
14 
- 0 
” ; \ F 
4 +4 
1 
<q | 1 
1 
1 
Pl -7*% 
a RY 
Firth 
: 138 
P L 
1 
1 1 
p , 
245 
ki 
F- 
8 TY 
'$ 
14.08 
1 T7 
os; 
+] 
* 
1 
1 
1 
36 
1 
1 
e p< 
* 
EY 
' Fifi 
1h 
115 
1 
1 
1 
N 
1 
| 
1 
i 


— 


4 „ „„ 


N 


314 Nee Ax r e 
ſcorifying, but alſo of a precipitating Nature, ſince 
it abſorbs Sulphur and Arſenick: For a Scorification 
may be perfot med by the Lead-Ore, or its Scoria, and 
by adding other Fluxes: But the greateſt Part of the 
+ Lead is retained in the Scoria's, together with the 
metallick Part inherent in the Ores, when a Pyrites 
containing Iron is wanting: Nay, Lead itſelf, can- 
not be ſufficiently, and ſometimes not at all precipi- 
tated out of its Ore, and rendered pure, without the 
Aſſiſtance of Iron. (3.) A too great Quantity of Ar- 
ſenick is hurtfut here, and for the moſt Part hardly re- 
ducible into Glaſs, on Account of its Rapaciouſncis, 
and of the Deſtruction of the Lead (Part I. & 73.) But 


a great Deal of the Arſenick is alſo fixt with metal- | 
lick and unmetallick Earths, and is mixt with both 


of them: Whence very coarſe Regulus's are produced; 

the Scoria's, on the contrary, retain a great Deal of 
the Metal: Thence are allo produced Semi-arſe- 
nical Subſtances, that are diſtinct from the Sco ia's 
and the Regulus, containing chiefly Copper and Iron; 


which are called by the German Metallurgiſts Kups 
fer-leg, when they contain a great Quantity of Cop- 


per with Iron; but are called Speiſe by the ſame, 
when they conſiſt only of Iron and Arſenick: Theſe 
have much of the unmetallick Earth in them. 


The melting of Pyritoſe crude Copper-Ore, in a cluſe 
Velſel, to make @ Regulus like that of Proc. XIII. 


 PPARATUS 


1. ARE two Centners of the ſmall docimaſtical 
I Weight of that Ore not roaſted; beat them to 
a fine Powder, mix them with twice or thrice as much 

of pulveriſed common Glaſs, which you are to have 

at Hand, and which muſt be very fuſible: Or, in- 
ſtead of this uſe Scoria's altogether deſtitute of a me. 
tallick reducible Earth, and eaſily melting 1 the 

1 5 ire. 
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Fire. Put them into a Crucible or Pot; and cover 
them over with common Salt, ſhutting the Veſſel - 
Cloſe with a, Tile, and ſtopping the Joints with 
Cor te ea nn, | 
2. If theſe Things melt in the Wind. furnace, by 
Means of a violent Fire, you will find at the Bottom 
Jof the Veſſel a Regulus like that of Proc, XLI, 


The Uſe and Reaſons of the Proceſs. 


1. No ſulphureous Ore that has not been 
roaſted, ought to be melted by adding to it an al- 
caline Flux: For, fixt Alcali together with mine- 
ral Sulphur, turns to a Body, called Hepar Sulphuris, 
which retains in it diſſolved metallick Bodies (Part 

1 5 149-): For this Reaſon, if you melt in the Fire 
an Ore containing a great Deal of Sulphur, or of 
the Acid of it, with a black or a white Flux of an 
alcaline oily Nature; you either have no Regulus at 
all, or at leaſt. the greateſt Part of it is detained in 
the Scoria's, that is, according as there is in the Ore 
a greater or a leſs Quantity of the Metal to be preci- 
pitated. If the Ore is mixt with Sandiver, and ex- 
poſed to a melting Fire, the Regulus is eaſily preci- 
pitated out of this moſt fuſible Salt: But this Regulus 
moſt commonly retains the Colour of the Pyrites 
telf, and when expoſed to the Air in a ſhort Time 
turns to a brown and very ſalt Powder; which ſhews 
that a great Quantity of Salt has mixt with it; Nor is 
the Scoria that ſwims at Top deſtitute of Metal, which 
renders both the Weight and Quality of the Regius 


uncertain. 


2. This Mixture of Sulphur with oily alcaline 
o Matters, moſt commonly muſt be acknowledged to 
uch de an acceſſory Reaſon, why the Ore melted in cloſe 
ave Veſſels, or the Metal itſelf, when mixt with Sul- 
in- pur, afford a lefler Quantity of pure Metal, than 


hen the melting is performed in an open Fire; un- 
the es ſome precipitating Metal is added: As, for In- 
zue. ance, Iron in the melting of Lead : But this does 

= not 
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not ſucceed in the preſent Caſe: for Iron, that may 
be mixt with Copper while it precipitates it, mixes 
in great Part with the precipitated Copper. For, 
according to the moſt accurate Experience, the pre- 
cipitated participates of the precipitating Body, if 
not in all, at leaſt in a great many Precipitations; 
and this happens i in the moiſt as well as in the dry 


ones; Nevertheleſs, this 888 ſometimes more, 


ſometimes leſs. 


PROCESS XLIIL 


The further Purification: of the Regulus's of Prot. 
Wer and XII, to make Black OY gon | 


2945 


br this Repulis de beten d to a ; ute Pinder 
Land be roaſted and comminuted ſeveral Times 
over, that the Sulphur and Arſenick may be diſſipated 
(Proc. XXXIX.) : Then, let it be reduced with the 
black Flux (Proc. XL.) or by Stratification wich 
Coals. The 225 N uren i ve like 
"thi bf | Proc. 4 XL. a 


| 9 | The Uſe and kel 7 the Proc. 
417 5 the Regulus s of the foregoing Proceſſes, are 
| Ie of the Particles of the Pyrites melted together, 
with this Only Alteration in the Proportion'of the In- 
_ gredients, that there is leſs Sulphur and Arſenick, and 
 kſsalfo of the ſubtil unmetallick Earth in the Regulurs 
than there was in the Pyrites out of which they have 
| been produced (Proc. XLII. No. 3.) : It is neceffary ta 
make previous Roaſtings by the ſame Methods that 
were preſcribed Proc. XXXIX, to make the black 
Copper ſo called Proc. XL. Nay, one or two Fu- 
ſions mult ſometimes precede the Roaſtings, when the 
Regulus's are very coarſe, and tainted with a great 
Quarry of Iron; that the Iron may, by a repeated 
protons Precip! 
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precipitation, and by the Sulphur and Arſenick 
ſtill remaining, be ſeparated from the Copper; 
whereas; both Metals would otherwiſe be confeunded 
together by a ſubſequent, Fuſion, the Sulphur and 


Arſenick being intirely diſſipated, and i W 
be ſeparated (Proc, XLI. Uf. Ne. A. J 


PROCESS XIIV. 


To find out fs ER” pure Copper may be N ly | 
_ Scorification, out of tack urrr. 5 


Hoever attempts to find this out with the 

Touch. ſtone, muſt be acquainted with the 
Uſe of the Proof-needles (Part I. F 289.); one of 
which muſt be made of the pureſt Copper, the others 
of black Copper more or leſs pure; the Nature and 
Goodneſs of which may be aſcertained by the foregoin 
Experiments. Then the Copper to be. examined 
muſt be rubbed upon the Touch-ſtone, and compare 
with the Needles rubbed upon it in the ſame Manner. 
If the black Copper is of the beſt Kind, after having 
compared the Colour and Ductility of it with the 
Needles, you may in ſome Meaſure judge of the 
Goodneſs of it. But, if it is leſs pure, you can con- 
clude nothing that is certain by this Method; becauſe 
the Colour and Conſiſtence of Copper may he changed 
by many Cauſes, ſometimes by one, ſometimes. by 
ſeyeral at once, there being a Multitude of Propor- 
tions that concur to vary it a thouſand different Ways. 
For, Copper, for inſtance, is rendered white equally 
by a great Deal of Tin, by a little of Biſmuth, and by 
a very little Arſenick. What will then be your Un- 
certainty, if many other Cauſes concur with thoſe 
juſt mentioned, to increaſe it! You muſt then. exa- 
mine your Metal by another Method. 
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I. Separate a Specimen of your black Copper o 
the Weight of two ſmall docimaſtical Centners x 
leaſt; and do it in the ſame Manner, and with the 
| ſame Precautions, as if you would detect a Quantity 
of Silver in black Copper (Proc. XII, Ne. 1, 2.) 
2. Then with Lute and Coal-duſt make a Bed in 
the Cavity of a Teſt moiſtened : When this Bed i; 
dry put it under the Muffle of the docimaſtical Fur. 
nace, in the open Orifice of which there muſt be 
bright. burning Coals, wherewith the Teſt muſt like. 
wiſe be ſurrounded on all Parts: When the Whole is 
perfectly red-hot, put your One into the Fire, 
alone, if it contains Lead; but if it is altogether deſti- 
tute of it, add a ſmall Quantity of Glaſs of Lead, and 
with a Pair of Hand-bellows, increaſe the Fire, that 
the Whole may melt with all Speed: This done, lt 
the Fire be made a little leſs violent, and ſuch 25 
will ſuffice to keep the metallick Maſs well melted, 
and not much Greater. The melted Maſs wil 
boil, and Scoria's will be produced that will ga- 
ther at the Circumference. All the heterogeneous 
Matters being at laft. partly diſſipated, and partly 
turned to Scoria's, the Surface of the pure melted 
Copper will appear: So ſoon as you ſee it, take the 
Pot out of the Fire, and extinguiſh it in Water: 
Then examine it in a Balance, and if Lead has been 
at firſt mixt with your black Copper, add to the 
Regulus remaining of the pure Copper, one fifteenth 
Part of its Weight, which the Copper has. loſt by 
Means of the Lead: Then break it with a Vice, 
and thus you will be able to judge by its Colour 
and Malleability, and by the Surface of it after 1! 
is broken, whether the purifying of it has been weli 
performed, or no. But, whatever Caution you may 
uſe in the performing of this Proceſs, the Product 
will, nevertheleſs, be always leſs in Proportion ny 
TR r 1 
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what you get by a greater Operation; provided che 
Copper be well Purified in the mall Trial. | 


3 auler AMethed. 


1. Take black Copres! tic in the uns Manner 
as before (No. 1.) and break into ſmall Pieces a Quan- 
tity of it a little more than two docimaſtical Centners: 
This may be done very well with a Hammer and a 
Chizzle; that the ſmall Bits may be made of the Size 
of large Pieces of granulated Metal: Then reduce it 
to the exact Weight of two Centners: Weigh alſo two 
Centners of pure comminuted Copper : Add to each, 
being granulated, an equal Weight of pure granulated 
Lead, not having the leaſt Appearance of a Mixture 
of Copper, which may be diſtinguiſhed from a dark 
Colour remaining in it, when you vitriſy it alone in a 
Coppel: Wrap up boch theſe granulated Mictals ſepa- 
rately. in ſmall Bits of Paper. 

2. Put two Coppels under the Muffle, and heat them 
for a While with a ſtrong Fire: This done, put your 
granulated Metals into them; and beſtow all your Care 
here to hinder the Action of the Fire from being 
greater upon one Coppel than upon the other. How- 
ever, let the Proceſs be performed with a pretty ſtrong 
Fire: When all the Lead is conſumed, and the Smoak 
ceaſed, take both Coppels out of the Fire, as nearly 
at the ſame Time as poſſibly you can, and extinguiſh | 
in Water the remaining Beads of Copper: Then 
weigh them, and as much as there is wanting of 
the two Centners of pure granulated Copper, fo 
much ate you to add to the Regulus remaining of the 
two Centners of black Copper; becauſe a like Quan- 
tity of it has been conſumed by the Lead: But if the 


black Copper contained Lead. of itſelf, obſerve, be- 


ſides, the Difference of the Weights of both Regulus 55 
and add furthermore the fifteenth Part of it. You 
will have gathered by this Means the Weight of 
pure Copper that may be fetched out of the black 

one, Let, for ROE the Regulus remaining of the 
1 8 two 
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ers of ure granulated Copper weigh 1865. 
oſt 1410. by the Coppelling. If the Regu. 


* 


ning of the black Copper weighs 154 1, 


This 


tus rema 


* is 


you muſt of Courſe add 1 +15. to.the 154 /þ thereby 


to reſtore as much Copper, as has been conſumed 
of you Copper by the ſame Lead, and in the ſame 
Degree ot Fire: The Sum 168 will indicate - how 
many Pounds Weight of pure Copper may be fetched 
out of the black one. But if the black Copper had 
already ſome Lead in it; this being conſumed, carries 
away with jt about the fifteenth or ſixteenth Part of 
the pure Copper, which muſt of Courle be added 
oyel and above. But you: may take for the Quantity 
of the Lead, the Difference of the Regulus s remain- 
ing after the coppelling; Theſefore in the Example 


juſt propoſed, the Difference between 186 and 154 


ws bt 


. ſame Time accelerated by them. Thus the Copper 1s 
precipitated out ofchempure: For it is ſelf-· evident, that 
the unmetallick Earth is expelled, the Copper being re- 
duced from a vitreſcent terreſtrial to a metallick State, 
and the Arſenick being diſſipated, by Means of which 
the ſaid Earth has been chiefly joined to the coarſer 
Regulus of the firſt Fuſion. But there is at the ſame 
Time ag999:Quanticy af the Copper that gets 300 
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„de Scoria's; however a great Part of it may be re- 
5 duced out of them by repeating the Fuſion. 
9 2. However, though Iron, when melted alope, or 
5 even with Copper, is molt eaſily burnt, and ſcorified; 
A nevertheleſs, when it is once melted, and confounded 
. with Copper, it can never be entirely feparated 
F by Fire alone, without the greateſt Part of the 
Oper be deſtroyed along with it. Therefore,” ac- 
5 cording to the Diverſity of the Ores, and of the 


c Wl Skill they are managed with, there is a vaſt Difference 
in Coppers produced by divers Proceſſes, not only 


n from 'many different Ores, but even from Ores of 

! the fame Kind: which Difference almoſt always de- 
1 pends upon the Iron mixt with them: But, this is ea- 
wr fily ſeparated by a little Lead: For the latter that 
+ WY ca" upon no Account be mixt with Iron in à metal- 

70 lick State, diſſolves the Copper, and rejects the Iron 3 
2 but the Lead itſelf not being able to ſuſtain ſo ſtrong a 

| Fire, reſolves partly into Fumes, and pa'tly into Sco- 

ria, This is alſo the Reaſon, why a better Kind of Cop- 

# pe is got from Copper-Ores that contain Lead, and 
1 rom black Copper from which Silver has been ſe- 
Ul . by an Eliquation made with Lead; than 
y ould have been got, had Lead been altogetherwanting. 
1 Therefore, When black Copper containing Lead is 
8 to be purified, it is not without Reaſon, that you 
ay add to the remaining melted Copper, the fifteenth 
4 Part of the Portion, which has been loſt in the 
e Operation, that the Quantity of pure Copper that 
155 les hidden in the black Copper, may be more exactly 
e Letermined: On the other Hand, Iron has been ſo 
mach rejected in the foregoing Proceſſes, that it 
hat hardly deſerves any Conſideration: Which is like- 
424 wile true of many other Bodies that ate joined with 
4 Copper. However, you muſt examine whether the 
nch order Circumſtances will permit it: Becauſe black 
575 3 is yet ſometimes full of a great Quantity of 
ame Su phur : But if the latter abounds, it is proper to 
into eparate it before the Excoction, by roaſting, and 
the 


by a reducing Fuſion, with an Addition of fome- 
| 1 thing 


322 r 
thing that abſorbs Sulphur; for Inſtance, of Scoria 
of Iron. 

. Obſerve, as to the Kiel on of the Fire in 
this Proceſs, that it muſt be applied to Copper with 
all imaginable Speed, to make it ſoon run: For, if 
you neglect this, a great Deal of your Copper is 
| burnt : Becauſe Copper that is only red hot, cleaves 
much ſooner and in much greater Quantity 1 into half 
ſeorified Scales, than it is diminiſhed in the ſame 
Time, when melted. However, too impetuous 2 
Fire, and one much greater than is neceſſary for 
the Fuſion of it, deſtroys a much greater Quantity 


of it, than a Fire fufficient only to put it in Fuſion, 


would do. For this Reaſon, when the purifying is 
finiſhed, the Body melted muſt be extinguiſhed in 
Water, together with the Veſſel; Jeſt being already 
grown hard, it ſhould ſtill remain hot for a While. 
4. As chere is more or leſs Copper deſtroyed by the 
ſame Quantity of Lead, on Account of a different 
Regimen of the Fire, the ſureſt Way is to make two 
Operations at once, when Lead is ſuperadded to the 
black Copper, or when the Operation is made toge- 
ther with Lead in a Coppel. For, by this Means, 
you may conclude from the Portion of pure Copper 
deftroyed, the Quantity of which is exactly known, 


how much of the pure Copper the ſame Weight of 


| Leadhas carried away with it from the black Copper; 
as likewiſe, how much of it was burnt by itſelf. 15 
though you ſhould uſe ever ſo many Cautions, you 
will never have in a ſmall Proceſs a Product pro- 
portionable to that of a large one: For, impeiſect 
Metals are ſooner or later deſtroyed, according a 
they are expoſed to a greater or Jeſs Surface of Air: 
Now, a ſmaller Maſs, cæleris paribus, is reſpectiveſy 
expoſed to a larger Surface of Air, than a larger 
Maſs: Wherefore, more is loſt of a ſmailer than of 
a greater Quantity. To remedy this in ſome Mez- 

ſure, ſeveral Centners are employed for the Experi- 
ment: But the Nature of the Operation! 18 ſuch, that 

| you 
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you can neither intirely correct, nor altogether ex- 
clude the Action of the Air. 88 e 


95 It is proper here to mention the Danger occa- 


fioned by a fortuitous or imprudent Application of 


Water, or of a moiſt, nay, of a merely cold Body, 


to melted Copper . For, of all Metals there is 


none that ſcatters with ſo great a Violence all the 


Things round it, as melted Copper, eſpecially boil- 
ing purified Copper, called in German Gahr-Kupfer; 


inſomuch, that the Fall of a Coal, or of a ſmall 


moiſt or cold Stone, has often broken afunder whole 
Furnaces, and burned whole Laboratories: And this 


happens eſpecially, if but a ſmall Quantity of 


Water extended wide, touches a large Surface of Cop- 


per. Likewiſe, Copper that begins to grow ſolid, 


being thrown on a moiſt, cold, but eſpecially wide 


Surface, flies about with great Danger to thoſe that 
ſtand by, and of ſetting the Building on Fire. Where. . 


fore, if you have not a Mind to be expoſed to the 
ſame Danger, you muſt take Care in the Granulation 


of Copper by Water, that it may fall from a floap- = 
ing Surface, or through a bored Veſſel, and with a 
ſmall Stream, into Water that is ſtirred about with 


great Force, 


NM B. There is the ſame Danger in melted Braſ- or Bell-Metal, 


or any other Mixture, whereof Copper makes a Part; ſo that Found- 


ers of all Sorts ſhould be equally cautious in this Reſpect: A melan- 


choly Accident of this Kind happened at the Braſs Foundery at 


Vindmill. hill near Moorfie!ds, London, about twenty Years ago, when 


ſeveral People of Qality were invited to ſee the Caſting of two 


large Braſs Cannon at a Time; the Heat af the Metal of the firſt 
Gun drove ſo much Damp into the Mould of the ſecond, which 


was near it, that as ſoon as the Metal was let into it, it blew up 
with the greateſt Violence, tearing up the Ground ſome Feet deep, 


breaking down the Furnace, untiling the Hoaſe, killing many of 
the Spectators on the Spot with the Streams of melted Metal, | 


and ſcalding many others in a moſt miſerable Manner, 
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APPARATUS. 


IF the Scoria is much charged with Sulphur, beat 
two or three docimaſtica] Centners of it to a ſub- 
tile Powder, and mix it, either alone, or, if its re- 
fractory Natue requires it, with ſome very fuſible, 
common, pounced Glaſs, without a reducing ſaline 
Flux, and melt it in a cloſe Veſſel, and in a Fire 
having a Draught of Air, as in Proc. XLII: You 
will have a Regulus like that Proc. XLII. 
But when the Scoria has little or no Sulphur at al 
in it, take one Centner of it, and with the black Flux 
manage it as you do the fuſible Copper-Ore (Proc, 
RXXVI)z You will havea pure Regulus. 
But, if you have a Mind to try a greater Quan- 
tity of Scoria, perform the Operation according io 
Lot XLI.) e 


27 be Uſe and lun of the bra. 


1. W bile Metals a are precipitated by Scorification 
and with a melting Fire, out of the folid Bodies in 
which they are incloſed, the Scoria's, on account of 

their Clammineſs, moſt commonly retain ſomething 
of the Metal (Part I. & 98. Schol.) : Beſides, when 
the juſt Quantity of Phſogiſton'; is wanting, and the 
Fire is either too ſtrong or of too long Duration, a 
great Deal of the already precipitated Regulus's of the 
Metals of an imperfect Mixture, being half. vitrified, 
turns to Scoria's again: Likewiſe, the Exceſs of Sul- 
phur and Arſenick is oftentimes an Obſtacle to a fuf- 
ficient Precipitation, eſpecially when precipitating 

Matters, are wanting, or mifapplied: Finally, the 

Del ſtr vRibiliry of tl * Metal itſelf, hinders one from 
attempt 
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attempting a complete Precipitation at once: It is 
better to ſeparate only the Part which is firſt expelled, 
out of the Scoria's; and theſe afterwards are expoſed 
to a reducing reiterated Fuſion : Which Method is 
the more beneficial, becauſe theſe Scoria's ſerve ſome- 
times idſtead of a Menſtruum to melt other Ores, 


and thus leave at the ſame Ti ime the Metal remaining | 


in them. 
2. From theſe Things, mig perhaps be explained 


endes Obſervations; how a new Generation 
of Metals has been operated, by the Influence of the 


Sears and of the Atmolphere, in Scoria 8 rejected a 
great while ago. 


The perfect Scoria coming out of Pure ed 
per, out of Stones, and other vitrified Bodics i is of a 


blue.Celour. Bur, if there is in ic more Copper not 
quite vitrified, it looks reddiſh; and the more till, 


a3 it contains more Copper: Wherefore, a gteat : 
Quantity of Copper may alſo be reduced out of ſuch. 


a Scoria. But this Colour may be intirely obſcured, 
by che Addition of many other Bodies, eſpecially of 


metallick ones: Which is chiefly effected by Iron; 
becauſe a ſmall Quantity of it gives the Scoria's a 


very black Colour. For this Reaſon, you muſt 
never neglect a docimaſtical Examination of the Sco- 


ria's. Bur the metallick Regulus's which are preci- 
pitared out of them, are as various as thoſe produced 


by the Ores themſelves. For, the Regulus which is 


| precipitated out of the Scoria's of (Proc XLIIE. ) the 


pyritoſe-Ore, is much coarſer than the firſt Regulus 


proceeding from it: For a precipitating Iron lies 
hidden in the Scoria's united with Sulphar, when the 


greateſt Part of the finer Metal is expelled ; There- 


tore, the Regulus which is eſpecially called by the 
Genn Schlack⸗Stein, is more full of Iron and 
Sulphurf! IThus, all the Regulus's produced from 


the Scoria's are commonly leſs good than thoſe ob- 


tained by the foregoing Proceſſes: Becauſe there is a 
greater Number of heterogeneous, and chiefly of 


ipvBodics;>fa the Scoria's, which, on this Account 


1 XL 3 


—_ 


— — — — 


—ͤ—ů—ͤ— X —— — ” Ts — 


—— — 


— —ẽ mnt 
r 


— $3. on wt Fe racer ES © 4.6 
Wo vs OO iO Sion. IRE. 4 


= 
muſt 


* 
3 


* by 5 BOS 
— . ce gs gee 4 * _= R - —— — — * 
— - * 5 No 5 Dn GT . 


— S os me rnb 


. — 
Ke. 


— — 722 — 9 Ag 
r 5 1 
— — 0 - — 


— — — . 
—_ — — * 
2 1 — Ss — 


— — 
ie. = ao £m. 4, mf wore” IT 
2 £ Aon * 


Er 2; 
BIGGS =. Feet oe * 


* 
. 
10 
5 


— — — — 


2 — 


1 ͤv Ip ye ce ay Om Aer "Os OP. 
n 


7 r — — 
rr 
c a ed 


— +2 09> ak; 


$0 
—— — 


wk — — . 6 * 
r 


2 —ů— 


— — — > ee" ge : FLAT 
rr eee eg EDEN. 


8 


= ; <*E. — WIS ASS, Ys 
2 D 
rr e. RIS 


— 2 ˙ wr 
W 4; 4d 147 


; { 
þ 


326 The ART of - 


muſt be Sagard with an Ore much i impuret, than aj 
that from which the Scoria' s are aasee 5 
j 

PROCESS XLVI. th 


N be aue, or Waſting if C eper-Ore. 
By P P 4 R A T U 8. oh Oy 


1 T ERE every Thing! inſt be done as in a 
5 Waſhing of the Ores of the foregoing Me- 
tals: But you are to obſerve in a ſpecial Manner, that 
the green and blue Okers of Copper (Part J. $ 366.) 
admit of no waſhing; although they lie hidden in a 
ſoft and not very ponderous Earth: For, they are 
very light, and are carried to very great Diſtances, * 
Waters not very rapidly moved. 
2. The green Copper-Ores, and the blue azure 
ones (Part I. § 364, 365.) can never go through 
any Roaſting, without cleaving into a light blackiſh 
Powder: And as Copper, next to Iron, is of all 
other Metals the moſt eaſily burnt away, if the roaſt- 
ing is continued a little longer, or even repeated, 
Part of the beſt Copper is loſt, that can by no Means 
be recovered. 'For this Reaſon, as the aboveſaid 
Ores are at once light and' eaſy to be reduced to a 
ſubtile Powder, they will not bear waſhing, unleſs 
they are adherent to Earths, or, at leaſt intermixt 
between very ſoft and light Stones, very eaſy to be 
comminuted by a previous Roaſting: And even in 
this Caſe ſome Loſs or other is hardly to be avoided. 
However, beware not to take for ſuch Ores thoſe, 
to the Surface of which a ſmall inſignificant Crult 
of the blue or the green Oker has applied itſelf. 
3. The other pyritoſe, ſulphureous, Copper-Ores, 
| indloſed in hard ponderous Stones, on Account of the 
Sulphur they contain, ſuffer, and even require 4 
Roaſting; not only to the End, that the Stones may 
be diſpoſcd to a more convenient Comminution, but 
alſo that the Ore itſelf uy. be rendered more weighty 


aint 
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and ſolid: For theſe Kinds, of Ores are very brittle 
and light, and are comminuted more eaſily and finely 
by pounding, than the crude Stone itſelf ;: Whence 
they 2 are, for the greateſt Part, carried 
away by Water. 
4. Therefore, when you meet with Ores that are 
difficult to melt, on Account of Stones intermixt with 
them, and either not ſeparable at all, or at leaſt fo 
with great Difficulty, and never without ſome. Lofs 


of the Ore itſelf, it is better to manage them accord- 
ing © to Proc. XII. . No. 3. 
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PROCESS XLVIL 


To » fad out 4 Copper i in a pyritoſe Os, by Solon, and 
& eee FS liquid Frama. 


e F there is but a few half. Ounces of Copper in a 
h L Centner of the Pyrites; they can never be found 
WT out by a Precipitation by Fuſion: For ſo ſmall a 
1 WW Quantity of Copper diſperſed among ſo great a Heap 
- of heterogeneous Matter, is unavoidably burnt away 
„by ſo many repeated Roaſtings and Fuſions. Where- 

s Wl fore, a Method muſt be choſen, whereby the Copper 
4 may be ſeparated from the Ore by Means of liquid 

: Wl Henfirua, and then again eaſily precipitated, The 
6 Acid of Sulphur, which is already in great Plenty 
tin Pyrices, is very proper for this Operation. Make 
be 2 Solution of Vitriol out of ſuch an Ore, by a light 
in Wl Roaſting in an open Fire, and by expoſing it after- | 
d. werds to an Air ſomewhat moiſt, and pouring warm 
fe; Water upon it: Next, put into this Solution ſmall 
alt fron-Plates, extremely. well poliſhed, and perfectly 
I clean of all Greaſe. If there is any ſmall Quantity 
es, of Copper in the Pyrites, it will certainly ſtick cloſe 
the Ml ©2 the Iron- Plates, in Form of a very ſubtile Powder, 
3 of a deep yellow Colour, and all of it will be fetched 
jay out of the Solution, if you have but Time enough, 
ut and a moderate Warmth : Of which more hereafter, 
uy ehen we treat of Vitriol. By this Means, the very 
nd . : Y 4 leaſt 
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Red Dames AHerefted'in-Iron; "when 
you malce well ſaturated Witriol, with Spirit of Vi. 


triol diluted and perfectly pure. The fame may alſo 


be done with ſcveral metallick Mixtures, - in Which 
Copper enters But it would be too long here to 
mention the ſeveral Methods to be brenn in this 
Caſe; and the Perſon chat makes men i h vil 
: FAR 1 dem out. Jarl 
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7 0 Seperati of Silver. Ind Fo per hy Fife wi 


Lead. 


3 


; ET th Copier? be freed of all heterogeneou 


; Matters, by the Methods preſcribed in the fore- 
| going Proceſſes: But the Gold and Silver being 
much more conſtant than Copper itſelf, remain there. 
in in the foregoing Operations. But, the Copper 
mult be tried, before it is intirely me ted, ta Know 
whether the Quantity of Gold and Silver it contains, 
will repay the Charges of the Separation. For, this 
Separation muſt be "made wil Copper ſtill impure, 
called black Copper, by way of Fuſion with Lead: 

| Becauſe this Separation does not ſucceed as well with 
melted Copper: Sec the Reaſon of this (Part I. & 468, 
469). Beſides, any Portion of the Lead remaining 
in the Copper alter the Eliquation, renders the Melt: 
ing of the Copper more perfect and eaſy, than if it 
was per formed without Lead, It will not be im- 
proper, to give a ſhort Expoſition of the Reaſons of 
this | Proceſs: But whoever is deſirous to know the 
| feveral-and peculiar Furnaces, Machines, and Ways 

of proceeding, fit for this Purpoſe, let him purule 
| the: Writings: of Ercker *, Agricola t, and others, 
; whoſe M Methods have been rectified by a certain Au- 


54 * Tradlated into igll "i 855 Jebn 3 * K 7 Title of 
| Flete Minor: Or the Laws of Art and Nature, i in knowing , aſlay- 

| ſpg. Sc. of Metals, Lond. 168 6. in Folio. 

7 Ve '4 LAietailica, Libb. XII. 2 24 2 1621, in Folio. K 
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ihor ina Freatiſe Uom Seigeren und Ertz. Beitjen. 
But Mr: Swedenhor ge has col ected all thete Things . 
This Separation is performed chieffy by two Opera- 


tions g oz. à juſt proportioning the Mture with 


Lead, and the running off the Lead, from the Gold 
and Silver diſſolved by it. As the Lead is not perfectly 


ſeparated from the Copper by Fuſon, but there remains 
a Quantity of it adheringto the Copper (Eroc. XXXV), 
and there remains alſo ſome Gold and Silver in the 
Copper, according to the Quantity of the remaining 


Lead ; for this Reaſon, the Silver and Gold ought 


to: be -diluted in ſach 2 Quantity of Lead, that in Ze 
that Portion of Lead, which cannot be run off, ſo 


ſmall a Quantity of the above-mentioned Metals may 
remain diſſolved, as doth not deferve the Addis 


tion of more Lead. Tou are to obſerve, that, 


in the Computation of the Expences, you muſt have 


Regard to the Loſs of Lead and Copper; ſince 
it is ſelf-evident, that Part of theſe: Metals muſt 


be luſt in the Courſe of this Proceſs. Tou are 


likewiſe to examine with the ſame Exactneſs as 


in the Copper, by - eeppelling, what Quantity of 


Silver there is in the Lead wherewith the Sepa- 


ration is to be made: For, it is the ſame Thing 


whether Silver and Gold were already in the Lead 


which is to be melted down, or whether they 


have been received by it out of the Copper, in the 
Fuſion of it with the Lead. Finally, a certain Pro- 
portion is required between the Lead and the Copper; 


for, if the Lead exceeds ever ſo little the quadruple 


Quantity of the Copper, you will hardly avoid the 
falling of the latter into ſmall Bits, and a great Deal 
of it is carried away by the melted Lead. For this 
Reaſon, likewiſe, you are to add to your Copper, 
which is eaſy to be melted by itſelf, as well as with 


tIn his great Work called Emanuelis Seoedenborgii Principia Rerum 


mturalium, five noworum Tent aminum Phenomena mundi Elementaris 


P bil Jophice explicandi. Dreijaa & Leipfie 1734, in 3 Tom. in Fol. 
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Lead, ſome 28 Capper. ee * and 


Which is difficult to be run down either by itſelf 


or with Leaf, and; this chiefly, when Jour Copper 


zs ſo rich in Silver and Gold, that it requires a con- 
ſiderable Addition of Lead * a ſufficient Fuſion, 


Neither, are you to add much leſs Lead to your Cop. 


per than twice and a half the Quantity of it: Be. 
cauſe, if you diminiſh the Proportion to an Excel, 


there remains behind as much Lead, as is run off. 


But, they moſt commonly add as many Portions of 
Lead, weighing *17 1b. each, as there are half. 


Ounces of Silver and Gold in the. Mixture of Copper 
and Lead, after the melting of them together: How. 
ever, you ſubſtract as much from theſe taken toge⸗ 
ther, as the Copper contained Lead before: Ey thi 


Means, you may ſeparate out of one Centner of Cop- 


| pr one Ounce, or even one halt-Qunce of Silver. 
0 


w, if there are in your Copper ſo many half. 


Ounces of Silver, that as many Portions of ſeven- 
teen Pounds weight of the ſuperadded Lead, exceed 


the quadruple Quantity of the Copper; this Copper 
muſt be mixt with Copper that is poor, or made 


ſuch, to obtain a juſt Proportion, or it muſt go twice 
through this Proceſs.” But, when the Copper is rich, 
and there are no Obſtacles in other Reſpects, they 
uſe Litharge in great Part inſtead of $i 4 

ſtitute 125 -lh. of it, for 100 . of Lead: For you 


and Fr 


will get that Quantity of Lead from it by Reduction. 


They even allo take the Scoria's remaining in the 
Teſts, which differ from Litharge only in Purity, 
and which paſs through the reducing Furnace toge- 


ther with the Copper, while this is melted, The Cakes 


or Loaves which are made of this Mixture, com- 
monly. do not contain above three, Quarters of a 


Oentner of Copper, and two or chree Centners of 


Jad. 


BT great Quantity of "Pare is e out of theſe 


A Cikes, firſt by a gentle flaming Fire, and Silver i 


afterwards ſeparated from it in a Teſt. But the 
Lead remaining of theſe Cakes is ſeparated in a 
F urnace, 
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Furnace, which admits a Draught of Air BL 

ſtronger, and a great Deal of tlie Copper falls from 
the Cakes along with it. Theſe Matters laſtly melted 
out, are commonly, added in the Allays of ocher 
Copper. Fou will find ſeveral Examples, and 


Methods of ad in dhe above-mentioned 125 
Authors. i 4 DYE AY: 


7 22 — wy 0 * T I'N 
. rROCESS XIIX: 
5 5s The Roaſting of 7; n-Ore 


4 P P A R 4 7 U 8. 

0 A 8 FT a determined Weight, for Atſtaties, ar g 
5 Centners of Tin Ore pounded to a Powder not 
over fine, in a Teſt, under a Muffle thoroughly red- 
hot, ſhutring firſt the Veſſel for a few Minutes, and 
then opening it. For the Melting of this Ore does 
not require a ſtronger Degree of Fire, than the fore- 
going Copper and Lead-Ores. If your Fire is pretty 


„ ſtrong, you will ſee a volatile Part of it expelled in 
Form of a white Smoak, of the unpleaſant Smell of 
b. Carlick: When this is over, take out the Teſt, and 
VV Bl when the Ore is grown cold, bear it anew, and roaſt 
n. ¶ ita ſecond Time in a Fire ſomewhat ſtronger ; till 
b you no longer perceive any arſenical Fumes: Which 
s better detected by the Smell, when you take it 
cout, than by the Sight of it; or if you will not make 
vs Wl this Trial, put upon the red-hot Teſt, when taken 
M- WM cut of the Fire, a thick, cold Plate of Iron, and 
' look at the inferior Surface of it before it is grown 
Very hot; this will be covered with a ſmall whitiſh 
1 cloud, if the Metal ſtill exhales any Arſenick. 
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. in-Ore. is never, Bok ders ith Sulphur 
buy difpoled Into a State of Ore by Arſenick: It 
8 chiefly white, ſemigiaphanous, and on the Out: ſide 
reſembles in ſome Meaſure Spaad, or the white Sea. 
 Jaftites, But the Sulphur, which is of a.dark Colour 
in T in-Ores, is hardly worth any Conſideration with 
regard to its Arſenick. Now, as Arſenick carries 
away a great Deal of Tin by the Fire, and ſoon re. 
ſolves Tin into Aſhes, and deſtroys the reſt of it 
reducing it to. a brittle Body, looking like a Semi. 
Metal; it is neceſſary to free every Tin-Ore from in 
Arſenick, as perfectly as poſſible, by roaſting. Bu 
the longer this Ore is in melting i in a ſtrong Fire, the 
caſier a great Part of it is burnt, ſo as not to be re- 
ducible, and ſo as to turn to a pretty refractory 
Scoria in a reducing Fire. Beſides, Tin is never got 
Jo good out of an Ore too long agitated by the Fire, 
28. el. che juſt Time and Strength of the Fire ar 
9 The ſame may be experienced with ſome 
the beſt Tin already reduced: For the oftner i 

is reduced and burnt to Aſhes, or the longer the Aſhes A 
are.tormented by a ſtrong, and pure Fire, the work 10 
< your cn) ml conſtantly prove ler che Weben 5 
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lighter than itſelf ; eſpecially Copper ad Iron- Ores, 4 
1 and ] 
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and among theſe chiefly the light pyritoſe ones. 
But the Waſhing of the other Orcs ſucceeds likewiſe 
the better, becauſe the Tin-Ore is not ſo eaſily com- 
minuted to a fine Powder, as the other Ores are 
except, however, Iron-Ores, which are the moſt. 
rigid and hardeſt of them all. The Tin-Ore is always 

found of a ſolid * Figure, and' when pounded, it 
always retains a_T ſolid granulated Form. This 
Ore will ſometimes bear a pretty ſtrong Roaſting, 
without falling into ſmall Bits on this Account. 
Therefore, when hard, ponderous Stones are to be 
waſhed off, it will be no Detriment to the Tin-Ore, 
if they are previouſly diſpoſed by Fire for an eaſy 
Comminution. Nor do the interſperſed Pyrites turn 
ſs into a light duſty Caput Mortuum, when the 
Roaſting is but gentle at firſt, and repeated ſeveral 


afterwards eaſily waſhed off by Elutriation. But if 
there remains a hard, more intricate, ponderous 
lron. Ore, not eaſy to be calcined, it is extracted with 
the Load-ſtone after the Roaſting and the Elutriation. 
But the Separation of the Copper-Ores, and of the 
Iron pyritote Ones from the Tin-Ore before the melt- 
mg, is the more to be regarded, becauſe none are 
found mixt with the Tin-Ores fo frequently as theſe: 
But as Fin diffolves Iron and Copper, and even with 
a Fire much milder than is required to make them 
melt of themſelves; it is eaſy to conceive, that all is 
confounded, when a reducing Fuſion is made, be- 
fore the Separation of both by Elutriation or by the 
Load-ſtone has been previouſly made : Whence the 
Conſiſtence of the Tin thereby produced, is ſpoiled, 
and it is rendered unfit for a great many Uſes. But 

a moſt exact Separation of the Earths and Stones 
from the Fin-Ore, is required; becauſe reduced Tin 

can never ſuſtain ſo ſtrong and long-lafting a Fire as 

I required to perfect a ſufficient Scorification for 

e 01-95 Þþ Thi; 34 HH OLIBLHITIEALCIL VO 


1 4 


1 A cubix Figure, even when granulated. ; iin 
13 1 the 


Times: Whereby the Copper and Iron-Particles, are 


the Peatipitation: efithon menllick eee Lie. 
wiſe, the Calx itſelf of reduced Tin, ee all the 
Scoria | ITE n clamiy i in the Fire. 


PROCESS Lbs nl 
Ihe Reduftion of T in-Ore in a 4 Peſt 
. APPARATUS. 


| HIS Tone is done i in the; ole Monat, ag 

the like with the Lead-Ore ( Proc. XXX); oth 
| kt the Fire be carried as ſoon as poſſible to the 
higheſt Degree which is neceſſary here; and ſo ſoon 
as you judge that the Flux is melted, take out the 
Veſſel, let it grow cold of itſelf, break it, and exa- 
mine the Scoria and the Regulus, - 


7 be 0 and Reaſons of the Proceſs 


1 be Ladd af all Metals that are cell 


5 ible 3 in the Fire, and above all that of Tin by Pre- 


cipitation and Reduction in cloſe Veſſels, is ex- 
tremely deceitful; inſomuch that the moſt experi- 
enced. Aſſayer, will moſt rarely find Regulus's of a 
perfectly equal Weight, from one and the ſame Ore, 
though it be comminuted, and all the Particles well 
mixt together, if he makes this Proceſs ſeveral 


Times over: For, the Ore or Calx of Tin, is refractory 


enough, when a Reduction is to be completed; where- 
fore, it requires a more violent Fire: But, reduced 
Tin. on the contrary, is moſt quickly deſtroyed 
again by the ſame Fire. Lou may, indeed, in ſome 
Meaſure judge, whether an Ore is rich, poor, or 


middling; but you can hardly do it to a Pound: 


For, during the Operation, you have no certain 


Sign, whether the Reduction and Precipitation are 


perfect, or no: And have only meer Conjcctures as 
to that. The ſaline Flux, which helps the Scorifi- 
> rs has nothing to convert into Scoria but bs 

in 
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Tin itfelF : For, the terreſtrial adherent Particles, are 
ſeparated with greater Care, and more perfectly from 
the Tin-Ore, than from the others (Proc. L). Ne- 
vertheleſs, you may know from the perfect or im- 
perfect ſaline Scoria, from the ſmall metallick Grains 
diſperſed among the Scoria, or even from the very 


Scoria proceeding from the deſtroyed Metal, which | 
may be reduced again, but chiefly from that part next 


the metallick Regulus, whether a great Fault has 
been committed, Therefore, the Examination of 
ook Tin-Ore is better done by the ENG Method. 
P R 0 C E 8 Sir LIE 
"The ReduSlon of a Ore, ex rempore, 


APPARATUS. 


15070 nor crackling in the Fire, ſuch as lime- tree or 
haſle-tree Wood: Make the largeſt Surface of it flat 


third Part of both, 

2. Put into the ibove-deſeribad Channel (Ne. 1.) 
two docimaſtical Centners of Tin-Ore, well prepared, 
and beaten to a moſt ſubtile Powder, with a little 


"Tk. 
£ 


08 ora loge Piece of ualighel Charcoal: 1 81 
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A HUSE a large , thick, extinguiſhed, and 
well burnt Coal of ſoft Wood, not very fi- 


and ſmooth with a Knife. Excavate in that Plane a 
Channel open in the fore-Part and above, beginning 
at the Side and reaching to the Middle of the Plane: 
Make a ſmall pretty deep Pit at the hinder Extre- 
mity of this Channel: But, the Capacity of both the 
Channel and the Pit muſt be ſo great, as that ſome 
docimaſtical Centners of the Ore, may hardly fill the 


of common Pitch, and let them be ſpread ſo wide, 
that the Ore thus heaped up, may no where come 
up to the Height of the Channel. Put upon this 
Coal another, of equal Length and Breadth, and 
was ſmooth! in ſuch Manner, chat the Channel and | 
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ttſh/e ſmall Pit is, be much lower. Then, furround 
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"(mall Pit may ke both quite covered over. Make in 
the Place where the Channel and ſmall Pit are con. 
tiguous to the upper-Coal, a {mall Hole through 
the whole Thickneſs of it. Then join both Coal 
together with an Iron-Wire, or with Lute applied at 
the Joints. ©: | 
3. Put this Apparatus upon Aſhes or Sand, that it 
may not vacillate, and in a declining Situation, that 
the Aperture of the Channel may be uppermoſt, and 
look towards the Aſſayer, and the back-Part, where 


It on all Parts with black and burning Coals; in ſuch 

Manner however, that the Paſſage of the Wind 

through the Channel before, may not be intercepted, 

Now, if you blow the Fire with a Pair ef hand. 

Bellows, fo as that the Blaſt may enter directly into 
the open Extremity of the Channel, and again go 
out through the Hole made in the upper - Coal, the 
Flame following the ſame Direction, ſoon melts the 
Ore in the Channel, and reduces it at the ſame Time: 
Which is alſo helped on by the Pitch. But fo ſoon 
as the Ore is in Fuſion, the Metal runs into the ſame 
Pit, where it is free from the great Violence of the 
Fire. This done (which is perceived by Sight, 
or felt by a ſmall Iron-Wire) remove the burning 
Coals around, and with a ſmall Bruſh ſprinkle it 
ſoftly, and Drop by Drop with Water ; that the 
Regulus of Tin may indeed be quickly cooled, but 
not NOUN”: in Grains, er EDS 


P R 0 0 E. S 8 Lit. 
To 9 2 Tin-Ore, Ly a Stratification with c 
of P P A R 4 by U 8. 


o muſt here obſerve all that 8 been ſaid F 
a like Proceſs (XXXIV.) with Lead: Provided 
the Ore be well prepared, and the Bellows be not ſ 


much directed downwards towardstheBtd, en 
0 
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ſtrongly. Let the Coals be ſmall, and of a ſoft 
Wood, that a pretty ſtrong Fire may be moſt quickly 
kindled, and extinguiſhed ſoon. For, if ſmall Coals 
are agitated with Bellows, they grow red- hot, and are 
conſunihd much ſoonet than the lurge ones; and if 
you ſprinkle them here and there with Water drop 
by drop with a ſmall Broom, the Fire grows of the 
urmoſt, Strength: For which Purpoſe, likewiſe, you 
may put moiſtened Ore into the Fire 


o tROM. 
"PROCESS LY. 


J0o reduce and precipitate Tron out of its Ore, in a cloſe 


I/ E have already mentioned, how the martial 
Y Y Earth and the Iron-Ore may be known by the 
Action of the Magnet (Part I. $ 359, 360.) but it 
is plain from what follows, that this Examination is 
upon no Account ſufficient. For, all Metals, Semi- 
Metals, Sulphur, and Arſenick, except only Anti- 
mony and Lead (which laſt is not to be conlidered, 
becauſe it never admits of any Mixture of Iron) be- 
ing united in great Quantity with Iron by Fire, 
hinder not the Magnet from attracting the Iron. 
(Vid. Cl. Henckelii pyritolog. pag. 413). And though 
the Action of the Load-ſtone is the weaker upon 
Iron, as there is a greater Quantity of the Minerals 
juſt mentioned joined with it, and vice verſa; never- 
theleſs, we can upon no Account conclude from the 
ſtrong or weak Action of the Magnet, what 
Quantity of Iron can be reduced out of the Ore, or 
out of any other martial Compound: Becauſe 
the various Strength of Load-ſtones, and the Quality 
and Proportion of the ſeveral Bodies that may be 
combined with Iron, occaſions a very great Diffe- 
rence among the Effects of the Magnet: For more 
may be mixt of one Body with Iron, than of ano- 
1 e eee 
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tber, ſo that a Maſs cannot be attracted with equal 


Strength by the Load-ſtone. The eaſier and more 


difficult melting of Iron, and its Quality, when melt- 
ed, likewiſe do depend upon theſe kinds of Mixtures. 


Beſides, the Bodies which are contiguous to Iron 
only on the Outſide, are partly taken \ up along with 


1t by the Load- ſtone, let the Iron or its Ore be ever ſo 
finely pulverized. For this Reaſon, you muſt have 


Recourſe to an Examination by Fire, to know with 


5 Certainty the Quantity and 3 of the Iron to be 
reduced out of the Ore. 


APPARATUS. 


Eo Roaſt for a few Minas, in a Teſt . the 
Muffle, and with a pretty ſtrong Fire, two Cent- 
ners of the ſmall Weight of your Iron-Ore grolly 

pulverized: That the Volatiles may be diſſipated in 

Part, and the Ore itſelf be ſoftened, in caſe it ſhould 

be too hard. When it is grown cold, beat it ex- 

tremely fine, and roaſt it a ſecond Time, as you do 
the Copper-Ore, but in a much ſtronger Fire; till it 


* md longer emits a7. Smell: Then let it grow cold 


again, 

ER Contpoſe a F Jer of three parts of the hit 
3 F lux (Part I. § 163), with one Part of fufible pul- 
verized. Glaſs, or f the like ſterile unſulphureous 
Scoria's; and add Sandiver and coal-Duſt of each 
one half-Part. Add of this Flux three Times the 
Quantity of your roaſted* Ore, and mix the whole 
very well together. Then chuſe a very good Cruct- 
ble, well rubbed with Lute within, to top the Pores 
which may be here and there unſeen; put into it 
your Ore mixt with the Flux; cover it over with 
common Salt, and ſhur it cloſe with a Thee and with 

Lute applied to the Joints. | 
Put the wind-Furnace upon its teh. Part 
having a Bed made of coal-Duſt (Part I. Plate Il. 
Fig. X): Introduce, beſides, into the Furnace 4 
fmal! Grate — on its Iron Bars, and a Stone 
upon 
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upon it, whereon the Crucible may ſtand as upon a 
Support. Surround the Whole with hard Coals not 
very large, and light them at Top. When the Veſ- 
ſe] begins to grow red, which is indicated by the 


* Lute the Holes of the bottom- Part, except 1 in 


which the Nozel of the Bellows is reccived: Blow 


the Fire, and excite it with great Force, adding now 


and then freſh Fuel; that the Veſſel may never be 


naked at Top. Having thus continued your Fire in 


its full Strength for three Quarters of an Hour, or 


for a whole Hour, take next the Veſſel out of it, 


and ſtrike ſeveral Times the Pavement, upon whichit 
is ſet, that the ſmall Grains of Iron which happen to 
be diſperſed, may be collected into a Regulus, which 


you will find after having broken the Veſſel. 


4. When the Regulus 1 is weighed, try its Malleabi- | 


lity; then make it red-hot, and, when ſo, ſtrike it 
with a Hammer; if it bears the Strokes of the Ham- 


mer, both when cold and when red-hot, and extends 


a little; you may pronounce your Iron very good : 


But if, When either cold or hot, or in both States, 


it happens to prove brittle, you may judge it not to 
be quite pure, but ſtill in a Semi-minera] Condition. 
But, the worſe the Characteriſticks of your Iron are, 
the greater the ſmall Grains or Furrows will be 


found in it when broken, which is called in German 


+ Grob-IKoornig, Grob⸗Speiſſig. Whence the 
Workmen, at the Sight of broken Iron, uſe to judge 


of its. Goodneſs, though not with demonſtrative 
abu 


2 be Uſe and Reaſon of phe Proceſs. 


1. Before you dues your Tron-Ore by Fi ire, the 


Aba” but much more the Sulphur, mult. be di- 
eee at leaſt f in Part: For the former renders the 


1 


. Or Windar Loam. + Coarſe ted act bor, 


2 2 Iron, 


common Salt's ceaſing to crackle, ſtop with groſs 
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Iron, that comes out of the Ore, brittle, and, the latter 
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not only does the ſame, but being managed in a cloſe W 
Veſſel, with a ſaline alkaline Flux, turns to Liver ri 
of Sulphur, to the Action of which Iron yielding in 
every Reſpect; it can upon no Account be precipitated, St 
and, if not the whole, a great Part of it, at leaſt, is D 
retained by the ſulphureous Scoria; ſo that in this fc 
Caſe, you will moſt commonly look in vain for a Re ol 
gulus. See the Effect of the Ingredients, of which 1 
the Flux is compoſed (Part I. $ 164), © ul 
2. The Iron which is obtained from this firſt Pre- B 
cipitation, has hardly ever the requiſite Ductility; Cl 
but is rather brittle: The Reaſon of which is, that as 
the Sulphur and Arſenick remain in it. It is true, te 
when a Vein of Iron is roaſted, if it abounds in both W 
theſe Matters, it loſes the greateſt Part of them, tl 
and even the more ſo, as the Ore is leſs diſpoſed to IN 
melting: But, ſome Part of them ſeems to be ſo vi 
ſtrictly inherent in the Ore, that it can never be ſepa- ſo 
rated, but with abſorbent, terreſtrial, alkaline In- L 
gredients, that change the Nature of the Sulphur: th 
For this Reaſon, in a larger Operation, they add in 
quick-Lime, or marble Stones that turn into an acrid B 
Calx, which, while they abſorb the ſaid Mineral, th 
are by it, and by the Help of the deſtroyed Part of Fi 
the Iron, brought to a Fuſion, and turn. to a vitri- fu 
fied Scoriaz though, at other Times, they reſiſt ſo Q 
much by their own Nature a Vitrification. Another 
cauſe of the Brittleneſs of Iron is the unmetallick 
Earth, when it is not yet ſeparated from it: For the 
Iron-Ore contains a great Quantity of it, and in the 7 
melting remains, joined with the reguline Part: | 
Whence.the Iron is rendered very coarſe and brittle, 
Some Iron-Ores are altogether untractable: Never- 7 
theleſs, the Regulus's produced out of them, whe! tic 
broken, have ſometimes a neat Semi-metallick Look: Wl cv: 
Which proceeds undoubtedly from a Mixture of a fti 
{mall Quantity of ſome other Metal or Semi-Metil. on 


But they generally neglect a further Examination c 
theſe Sorts of Mixtures,” and the Methods of 1p 
pn Trading 
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rating them, which are certainly difficult; becauſe 
we find almoſt every where Iron- Ores, that are boch | 
richer, and of a better Kind. 

3. This Fuſion and Reduction of the Iron Om by 
Stratification with Charcoal, ſucceeds with great 
Difficulty in a ſmall portable Apparatus : For, be- 
fore the Iron-Ore can be put into the Fire, the Walls 
of the Furnace muſt be very red-hot: Which can- 
not be done without ſome Detriment to the Apparatus, 
unleſs the Inſide be done over with thick Lute*. 
Beſides, if the Lute is not of the beſt Kind, it is almoſt 
conſumed by ſo violent a Fire, and by the Scoria's, 
as are likewiſe the Walls of the Furnace. It is bet- 
ter, for this Experiment to make a ſmall Furnace 
with Stones, in the Hearth of a Smith's Forge; then 
the Operation is finiſhed in the ſame Manner, as a 
like Proceſs with Copper. Nevertheleſs, a ſtill more 
violent Fire is required here; and Scoria's of Iron, or 
ſome other very fuſible Stones, ſometimes togetherwith 
Lime, muſt be put into the Furnace before and with 
the Ore to be tried ; not only to promote the Melt- 
ing, and to ſeparate the Iron from the heterogeneous 
Bodies, but alſo that theſe Things ſwimming upon 
the Regulus, may hinder its being conſumed by the 
Fire and the Blaſt. The Furnace muſt be kept very 
full with Caals during the Operation, and but a ſmall 
N of the Ore be put in at a Time. 


P R 0 C E 8 8 L. 
the ndl of crude wittke Tron, 10 o make it ; malleable. 


AOreftore Malleability to In, the Bodies which 
render it brittle mult be ſeparated, and the Par- 
K. of it be made to ſtick cloſer to each other, chat 
every heterogeneous Matter, lying hidden in its Inter- 
ſtices, may be expelled. This may be conveniently done 
on a tend like chat of a Smith' s F orge, having 2 Bed 


N 
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made with coal-Duft: Put into this Bed the Coils 
and the Iron to be melted, heaped up in good Quan- 


tity in Strata, then with the Bellows blow the Fire 
pretty ſtrongly, that the Iron may be brought to a 


Fuſion: And if it does not melt ſoon of itfelf, and 


emit Abundance of Scoria's, it is neceffary to help 
on the Fuſion with fuſible Scoria's, or with Sand. 


Let the Fire be not much greater than is neceſſary 


to make all theſe Matters melt as equally as poſſible; 

Let the melted, Mafs be agitated here and there, that 
all the Parts of it may feel the Action of the Fire and 
Airequally: And let the increaſing Scoria's be taken 


out at one or two Times. In the mean Time, a 
great many Spar kles, like Rain, will be thrown out 
from the Iron, which diminiſh the more, as the Iron 


comes neater to the deſired Degree of Purity, but 


they never ceaſe intirely. Then let the burning 


Coals be removed, and the Scoria's be conveyed out 
at the Fire, through a Channel made for that Pur. 
poſe; but, when the Iron grows ſolid, let it be taken 


red. hot out of the Fire, and tried by Ariking i it with | 


a Hammer: If it proves crude til}, let the melting 
be repeated: And when at laſt ſufficiently rified, 
let it be hammered, and extended ſeveral Ways, by 


making it red-hot many Times over: This done it 


Whit: no Shane 'bricle, even when cold. 
7 be 1 and Reaſons of the Proceſs 


bez remaining 8 Materials which make Iron 


briecle, and keep it in a mineral State, are diſſipated 
in this Operation by the Fire and Air; the terreſ— 


trial, unmetallick, vitrifed Parts, are rejected under 


the Form of . Scoria' s, While the Iron is in, a perfect 
Stam of FEuſion: Nor can this, however, be done 
wich ſufficient, Exactneſs by a ſingle Fuſion: Nay, 
Iten does not even acquire its defired. Degree or 


Malleability by a ſecond Fuſion alone, but when cold, 


and ſtrongly hammered, it flies aſunder, or at leaſt 


| clacks; for Which Render it Buſt be hammered a 
4 . ime 


err , , , ‚ . eee 


% en OE. tro rep 


On 
ed 
el- 
ger 
ect 
Ine 
ay, 

or 
Id, 
alt 
ral 


es, 


I 


ASSAYING METAL s. 8 


Times, by making it very red-hot over and ver 


again; that the remaining terreſtrial, ſcorified Parts, 
may be expelled out of its Interſtices, and the metal- 
lick Particles be united together. This is called in 
German Durch ⸗ſchweiſten: And when the Opera- 
tion is well performed, it communicates to Iron, 


whether red-hot or cold, its due Malleability. It is 


obſervable here, that any Iron, though ever ſo pure, 
is perfectly malleable, when melted in a reducing 
Fire; but yields with Difficulty to the Hammer im- 
mediately after the Fuſion. It likewiſe becomes ri- 

gid, if ſuddenly cooled, eſpecially if it is immerſed ' 

ia Water: However, this Rigidity happens only in 
cold Weather, and is not ſo great as that of melted 
crude Iron, and may be perfectly reduced to its firſt 
State, if, after having been red-hot for a few Hours 

in a pure gentle Fire, it cools of itfelf very ſlowly. 
Nay, other hard Metals, ſuch as Copper, Brats, 
Silver, and Gold, harden after the Fuſion, or after 
having been beaten over and over with the Ham- 


mer, . but never to ſuch a Degree as Iron, and their 


Flexibleneſs is reſtored by the ſame Artifice, that is, 
by being made red-hot, and cooled by very flow 
Degrees; ſo that they afterwards grow almoſt as 
pliant as Lead. But you muſt take Care that there 
is no ſmoaking Flame proceeding chiefly from the 
cruder Charcoals, otherwiſe the Softening does not 
ſucceed. This may be obſerved chiefly in Gold, 
which, though very pliant and tenacious, yer be- 
comes more rigid than Copper, when an extinguiſhed 
Charcoal, ſtill ſmoaking, and half burnt, falls into 
it, while it is perfectly red-hot, or melted in a Cru- 
cible, ' 245, e 907-Y9 ee PT of 
As for the reſt, you muſt obſerve here, that there 
is no Metal, that ſuffers fo great a Diminution of its 


Subſtance in the Excoction, or only in a ſimple Fu- 


tion, as Iron does: Nay, if only made very bright 
red-hot, it burns away moſt ſpeedily, or cleaves 
into ſcoriged Scales. But this Combuſtion happens 
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quicker in malleable: Purified: 1285 _ in Iron to 
Fg mls re has Pow added. A 0 -,2 
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T be Preparai on FA Steel out of Iron, by Cemintatin, 


\'T E ELis made of Takei in two different Manners, 
viz. by Cementation ( Part 18 459 or by Fu- 


Hon. The Cementation! is e in the follow. 
ing Manner. 43 TA; Fi: 


APPARATUS. 


Fe 0 Cbuſe ſome Barrs of pure Iron; not Sera 
= a quite free from heterogeneous Matters, the F lexi. 
S  bleneſs of it, both when hot and when cold, is a very 
= good Sign thereof. Prepare a Cement compoſed of 
| uch Ingredients as emit an abundant Phlogiſton, 
\ when agitated by the Fire, provided the ſaid Phlo- 
giſton be altogether free from the ſulphureous mine! 
ral Acid: Such as are all extinguiſhed Coals, and in 
ſhort all Parts of Animals and Vegetables; among 
which, thoſe, however, are much ſo, which contain a 
greater Qxantity of Oil in them, and which being 
ireed of an exceſſive Phlegm, have been burnt before 
into a Semi-carbonzceous Maſs. Avoid whatever 
abſorbs oily Vapous with great Force, oreven ſpreads 
the Acid of Sulphur, or the mineral Sulphur itſelf, 
It is better to add a few Compoſitions, in Order to 
clear the Matter, ' 
Take Charcoal · duſt moderately pulveriſed 1 Pr. of 
: Wood- athes + Pt. Mix them together. 
Take Charcoal- duſt 2 Pts. Bones, Horns, Leather, 
Hairs of Animals (it is all one if you uſe but one, 
or ſeveral, or even all of them mixt together; for 
one of them alone is as ſufficient as the Mixture of 
them all) burnt with a gentle Fire till they are black 
in a cloſe Veſſel, then pulveriſe them 1 Pt. Wood: 
aſhes 4 Pt, Mix them together. R 
$ 
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As for the reſt, it has been found, that the Parts 
of Animals, on Account of the Abundance of Oil 
they contain, are of a quicker Effect than the reſt, | 

2. Prepare an Earthen-veſſel, the beſt Figure of 
which is the Cylindrical, two or three Inches higher 
than the Iron-bars (No. 1.) are long: Put into the Bot- 
tom of it your Cement prepared in the aforeſaid 
Manner, ſo that being gently ' preſſed down, it may 
cover the Bottom of the Veſſel to the Height of one 

Inch and a half. Place the Iron · bars perpendicu- 
arly, in ſuch Manner, that they may be about one 
Inch diſtant from the Sides of the Veſſel, and from 


each other: Fill the empty Interſtices With the ſame 


Cement ; and cover alſo the Bars with it, that the 
Veſſel may be quite full; next cover it with a T ile, 
and ſtop the Joints with chin Le. 

3. When thus prepared (Ne. 2.) put this Veſſel 
in a Furnace, where you may for ſeveral Hours main» 
tain an equal Fire, as either in the Bottom of the 
Tower, or in the firſt Chamber of the Athanor 
(Part 1. '$ 243.) Make a Fire ſo ſtrong, as that the 
Veſſel: may be moderately red-hot for ſix or ten 
Hours together: When this Time is over, take'it 
out of the Fire, and dip the red Iron-bars into cold 
Water. They will then be brittle, and turned to 
Steel, there will appear no Scoria at the Out- ſide, nor 
vill the Weight be'diminiſhed, if you have but rightly 
_ your Proceſs according to the WE ONT of the 

1... 

4. The Signs of che Iron's being changed i into Steel 
are, if being red-hot, and extinguiſhed in cold Wa- 
ter, it becornes very hard, not yielding to the Ham- 
mer, brittle when more ſtrongly hammered, and re- 
ſting the hardeſt File: By which Quality it is diſ- 
inguiſhed from Iron rendered malleable, which in- 


deed grows rigid when extinguiſhed in Water, but 


yet retains à conſiderable Degree of Ductility in the 
Cold, and may be extended in all Dimenſions with 
the Hammer- However, Steel that is cooled ſoftly, 
and by * Degrees, may be filed and extended with 

| * 17 8 


the Steel- ones of a darker Dye, and almoſt of the Co- 


the Hammer any Way, ſome more, ſome leſs: By 
which Quality. it may be diſtinguiſhed from crude 
melted Iron: For this is often brittle, both when cold 
and when hot, though it has not been extinguiſhed in 
Water. But, there are a vaſt many Degrees in the 
| hardening, of Steel; For, if it has been made too red. 
bot, and is ſuddenly extinguiſhed in cold Water in 
Motion, it hardens more than if it had been but 
faintly red, and cooled in warm Water, This Hard. 
ening is cauſed by all ſuch Bodies as ſuddenly abſorb 
the Heat, and at the fame Time. do not eaſily pe. 
netrate the Steel, but change its Nature. Steel is 
moreover of a darker Colour, and the Surface of it, 
when broken, appears to conſiſt of ſmaller granulated, 
and even ſtriated Particles, than the Iron which it is 
made of: The Germans call it“ Klar-Koznig, Klar, 
Speiſſig, But, this appears more diſtinctly, when 
Steel is welded to the ſame Kind of Iron, which it 
was made of, and when the Maſs made red-hot is 
well incorporated together, by hammering : If then 
you harden it again by extinguiſhing it in cold Water, 

and -poliſh it, the Veins, of Iron may be very well 
_ diſtinguiſhed: from thoſe of Seel: For, the Iron-ones 
are more whitiſh, and almoſt of a Silver- colour; but 


jour of Water. For which Reaſon Dr. Stahl is of Opi- 
nion, that the Steel of Damaſcus, which has the ſame 
Colour on the Out: ſide, is made in the ſame Manner. 
But, if ſuch Steel mixt with Iron is broken, you may 


likewiſe obſerve the Difference of the Largeneſs and be 

_Golou of its Particles, ps V. 
Tue Uſe and Reaſons of the Proceſs. ir 

I. All you do in this Operation is, to apply oily co 

Vapours to pure Iron, the rigid Body of which being WW Sul 

mollifyed by the Heat, and made quite red-hot, 1 mr 


| penetrates. by the ſaid Vapours, which then ſtrict I ne 


Pine grained, fine ſibred, be; 
e Unite 


\ 
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unite to it: Which is thought to be ſo, becauſe the 
Iron thus changed, not only preſerves its firſt Weight 
(whereas when made red hot, it otherwiſe loſes al- 
ways a great Mn of its Subſtance, which goes 
away in Form of ſcaly Scoria's) but even proves to 
have increaſed it a ſmall Matter, unleſs too great and 
long-laſting a Fire has burnt the Surface of it; which 
the Scales going off from it do ſhew. For this Rea- 
ſon, the eſſential Difference between pure Iron and 
Steel, conſiſts in the greater Proportion of Phlogiſton 
more intimately joined to one than to the other. 
Thence the Reaſon is likewiſe clear, why a too thick 
Piece of Iron being put into ſuch a Cement, or the 
lron-bars not being left long enough in the Fire 
with the Cement, they are only furrounded with a 
teely Cruſt, While the inward Subſtance remains 
2. That every oily Subſtance free from the Acid of 
Sulphur, is fit for changing Iron into Steel, is plain 
from the ſeveral Experiments of Workmen, ſome of 
which uſe for their Cements a Multitude of different 
Particles of the animal and vegetable Kingdoms, 
and yet all of them produce the very ſame Kind of 
Steel, provided the other Ingredients are alike: But 
if you employ for your Cement any Body exhaling 
Acid of Sulphur, or even Sulphur itſelf in a ſtrong 
Fire, you not only will have no Steel, but inſtead of 
it the Subſtance of the Iron changes, and goes away 
into a Scoria. For this Reaſon Sea-coals * are not 
fit to render Iron malleable, nor to turn it into Steel: 
Nay, Iron and Steel are more eaſily burnt and de- 
ſtroyed by them, than they are by an open Fire 


7 


* Our Sea-coals or Neavcaſtle Coals, or in general all the foſſil 
Coals which cake in burning and run into Cinders, abound with 
dulphur, and therefore are improper to be uſed about Iron, always 
making it brittle ; but Pit coals, Kennel-coals, and Scotch-coals, 
which burn to a White-aſh like Wood, and abound more in a Bitu- 
men, may be uſed in the firſt fluxing of the Iron from the Ore, and 
if the Iron prove not ſo malleable as is required, this Property may 
be giyen to it by melting the Metal a ſecond Time with Wood. 


| of 
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of Wood- coal, unleſs vou uſe A peculiar Remedy 
for it. q 

10 Therefore, the be Steel made red hot a long 
Time, or frequently, eſpecially in an open Fire, the 
phlogiſtick Part being diſſipated, turns to Iron again, 
provided the Fire is managed, ſo as that it may not 
| an tura the whole Maſs into Scoria 3 


"PROCESS LVII. 


. 7 be Produtim of Steel out of 4 0 unmalleable In 
5 or out f its. Ore, by Fuſion, 


E ſhall here in a clear and general Manner gin 

the Method for mak ing Steel by Fuſion. Chuk 

for Inſtance, Iron-Ore, or the Jron itſelf ſtill crude 
of the firſt Fuſion, which we know can be rendered 
tough and firm by being melted, made red hot, and 
hammered. For, according as Iron, or its Ore is 
different in its Kind, ſo you may make with it diffe 
rent Sorts of Steel, and with greater or leſs Eaſe, ot 
Difficulty. Put at one or ſeveral Times into a Bed 
made with Charcoal Duſt in a Smith's Forge, ſuch 
Quantity of this Metal divided into {mall Parcel, 
as that the Metal remaining after the Melting of it 
is.compleatly performed, may not be more than two 
or three common Centners; not only that the Melt- 
ing may be ſooner finiſhed, but alſo 1 a ſmall 
Maſs, may be better and more equally penetrated 
with the Vapours of. the Phlogiſton: Nay, they alſo 
add, ds a defenſive Menſtruum, ſome of the 
vitreſcent | fuſible.Scoria's,, either of. Sand, or of ſwall 
Stones of the ſame Nature: Then put upon them 
Abundance. of Charcoal, light them, and admit only 
a gentle Blaſt of the Bellows ;- that the Scoria's and 
the Metal may both melt very well: Take out now 
and then Part of the Scoria's, and often ſtir the 
melted Maſs with a Stick; that all the Parts of it 
may as much as poſſible feel the ſame Degree of 
Fire. Having at laſt removed the Fire and the Sco⸗ 
1 . ria's 5 
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ves, and the Maſs being grown ſolid, put it upon an 
Anvil, and with a Hammer divide it into two Parts, 
> Wl which muſt be extended into long Bars by being 
made red-hot, and hammered ſeveral Times over: 
. Then extinguiſh them in cold Water, whereby they 
ne rendered fo very hard, that they will fly aſun- 
der when ſtruck with great Force, and will not be 
filable z which ſhews that the Operation has been well 
made. But, if you have a Mind at the firſt Time to 
change Iron-Ore or crude Iron into Steel, nothing but 
* 2 Repetition of Trials will inform you, how long and 
at how many Times the Matter in Hand muſt be 
melted, made red-hot, and hammered. For, there 
are Ores, which, by a firſt Fuſion, produce Maſſes 
which are intermediate between malleable Iron and 
Steel; or reſemble Steel that is but half-Worked: 
Whence ſuch Steel-Ores are commonly called by the 
Germans “ Stahl⸗Stein. Other Ores, on the con- 
trary, muſt often go through a Number of long- 
laſting Fuſions and Hammerings, and ſometimes loſe 
half the Weight of the crude Iron in the firft Fuſion, 
and yet never yield a right Kind of Steel. But, it is 
ealy to gueſs at the Reaſon, why this Proceſs is very 
much forwarded, when you now and then add to 
your burning Coals, a fat, oily, and fixt Fewel, 
taken out of the animal or the vegetable Kingdom: 
For, the Metal muſt be penetrated by the Phlogiſton, 
and receive it both in great Plenty and very inti- 
mately: While, at the ſatne Time, the terreſtrial _ 
and ſulphureous Particles which render the Iron crude 
and brittle, are diſſipated: For, the above-mentioned 
Fewel produces Nothing of theſe Matters, but only 
conſtantly ſupplies a Phlogiſton deſtitute of 'Acid of 
Sulphur. '' Take Care, on the contrary, not to torture 
your Metal with too violent, too long, and too dry 
a Fire, nor with an exceſſive Blaſt of Wind: Other- 
wile, you would in vain expect the deſired Change. 


* Steel Stone. 
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By this Meats, you will prepare a good Quantity 


5 * 9 Steel, fit for Sale: If any Reader is W 


ſirous to have any more particular Apparatus's, ſuch 
as are praCtiſed in ſeveral Places, he will find mary 
of them, though no Way eſſentially different among 
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| OF MERCURY, 
PROCESS LV. 


The Seperate of Arary out of: an un-ſulpharen 
: 128 Ore, by Diſtillation. 7 


APPARATUS. 


A K E a Lows of the enlegringd: Ore, one 
common Pound, which muſt ftand for one 
Centner; put it into a Glaſs Retort perfectly clean, 
well loricated, or coated up, to half the Length of its 
Neck: This muſt be very long, and turned back. 
Wards with ſuch a Declivity, that a Glaſs- Recipient 
map be perpendicularly applied to it. But, you muſt 
chuſe a Retort ſmall enough, that the Belly of it 
may be filled hardly two Thirds by the Ore. This 


Retort muſt be placed fo, as that . of the Fluid 
adherent to the Neck of it may fall into the Cavity of 


the Belly, but that the Whole may run forward into 
the Recipient: Therefore, unleſs the Pavement of the 
Hearth is already high, make one ex tempore with 
Bricks, or with an Iron- plate, put upon a Trevet or 


ſome other high Support: It is enough if the Area 


of it is one Foot ſquare. In the Middle of the 


Hearth, put a ſmall Heap of Sand, to ſet the Retort 


_ upon, leſt it ſhould vacillate. But, the Neck mult 
be ſupported, . at the Place where it is neareſt to the 
Belly, with a {quare Stone of a ares Height, ples 


* In the Work cited, p. 32 20. 
And in that moſt curioùs and Abbrate work of Mr. Reaunr, 
entitled, L art de convertir le fer forge cn Acier, Ito. 


al 
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at the Extremity of the Hearth, which will at . 
A 3 Time hinder the Heat from affecting the Glaſs- 


h Recipient. F mally have a ſmall Recipient, full of | 
cold Water; let it be perpendicularly fituated, and A 
8 receive the Neck of the Retort in ſuch Manner, that [4 
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the Extremity of it be hardly one half-inch immerſed N 
into the Water; as for the reſt, it is not . to || 
ſtop the Joints. _ ſl; 
2. Let the Retort be ens with hot burning l 
Coals, placed at ſome Diftance, in Form of a Circle 0 
leſt the Veſſel ſnould burſt by too ſudden a Heat. {ij 
Then by Degrees bring the burning Coals nearer and til 
4 nearer, and at laſt ſurround the whole Retort with 10 
them and with freſh Charcoal: that it may grow 0 
ſlightly red-hot. This Fire having been continued 100 

for an Hour, let the Retort cool of itſelf. Then fl 
ne firike the Neck of it gently, that the large Drops 0 
ne which are always adherent to it, may fall into the Re- Fi 
n, cipient: When the Recipient is taken away, wipe off Ii 
is WW with a Pencil the remaining ſmaller Drops, and col- 1 
k- be them in a lo open Veſſel fet under, loving: Mt 
Nt mean-while the Retort in its firſt Situation. Add Pr 
ut this Portion of Mercury to the other already collected 1 
it in the Recipient. Let the Water be well ſhaken firſt, 1 
his and decanted, and the Mercury be poured into "> 4 
d Filtrum, made of a two-fold filtrating Paper; that the | 
of ſuperfluous Moiſture may be abſorbed; and then | Y 
Ito weigh it in a Glaſs- Veſſel. Fl 
the 3. If you have at Hand a Picrrints' having a Sand- 15 i 
ith bath, this Proceſs will be much more eaſily 4 1 
or ſormed; but the Pot which contains the Sand inet þ 
rea de middling red-hot, and the Retort be able to touch 4 
the the Bottom of it immediately, nor is it then r N Li 
4 that Grd Fre be loricated, F 
u Non 5 6 1 
te auler Method, h Deſt. þ 

ce y { 


1 SY Apparatus "a the Log: Diſtillation 
(Ne. 2.) is wanting, you may eaſily procure an Appa- 
ratus by Deſcent.” Yiz, Chuſe two Earthen Pots, or 

I melting 
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Capacity, and full of a Matrix that contains Mer. 
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melting Veſſels, the Orifices of which muſt be of 
equal Diameter. Then adapt an Iron-plate.to the 
Orifice of one of the two Pots in ſuch Manner, that 
it may indeed reſt upon the Brink of it, but not jut 
out too much all round: Let this Veſſel have ſeye. 
ral Holes bored here and there in it. Put it on the 
Pavement of the Hearth; pour into it pure Water 
about two Inches high; then ſhut it with the Tron. 
plate. Put upon this Plate a ſmall Veſſel of a leſſer 


cury: Next, cloſe theſe Veſſels with the ſecond Pot 
| Inverted: Stop the Joint moſt ſtrictly with Lute, 
which muſt be applied pretty thick all round. Bury 
the inferior Pot in Aſhes and Stones, placed thick and 

_ cloſe round it, and heaped up to the very Joint: 
Put upon theſe Things a moderate Fire, and conti. 
nue it for about half an Hour, ſo that the upper Pot 
may grow ſlightly red-hot. The Mercury that lies 

' Hidden in the Matrix will diſſolve into Vapours, 
- which being ſtopt above, will come down when again 
condenſated: They are preſerved under the Water 
from the too great Heat: For, this does not admit that ei 
Degree of Heat whereby the Mercury may continue or 
in the Form of Vapours, or be reſolved into Vapours BW lat 
when once condenſated; unleſs there is ſome Air per. thi 
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fectly impriſoned in the Veſſel, and ſo incloſed as f V: 


not to be able to perſpire: When the Veſſels are is 
grown cold, open them, and ſhake well the Water WW to 
contained in the inferior Pot, that all the ſmall Drops if 
of Mercury diſperſed here and there, and adhering 
to the Sides of the Veſſel, may gather into one Maß. 


e Uſe and Reaſons of the Proceſs 


1. Mercury intirely volatiliſed is obtained pure by 
Diſtillation in a moderate Fire, without any Neſtruc- 
tion, and even without any Change, unleſs the di- 
geſting Fire is continued too Jong; provided the 
Diſtillation is performed with Diſcretion, and 1 
„ e 


ruc- 
e di- 
the 
{ no 
ther 
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bther Mineral, eſpecially Sulphur, be in the Caſe : 
For the latter may be mixt with Mercury by a bare 


Trituration, or even by Heat, and with it makes a 


black Powder called The Atbiops Mineral, which 
being agitated by a ſtrong Fire in a high, nar- 


row, cloſe, glaſs or earthen Veſſel, is ſublimated, 


and produces that Kind of Cinnabar, which is called 
faffitious Cinnabar; becauſe it is quite like that native 
Ote of Mercury which goes by this Name (Part I. 
$402.) As for the reſt, you muſt uſe in this Dif- 


tillation the ſame Precautions as in Proc. XVIII, 


where a Proceſs almoſt like this is deſcribed: Nay, | 


this may even be performed with the lame Apparatus, i 
if you have it at Hand, 


. fe be- 
cauſe Mercury can hardly be — up ſo high, 
vithout ſome Danger of the Veſſel's being cracked: 


Beſides; it is in this Caſe difficultly collected, and 


Part of it ealily ſteals away, on Account of the too 


great Joints, It ſucceeds indeed better by Deſcent : 


Nevertheleſs, even then ſome Part of the Mercury 


either hides itſelf in the rough Surface of theſe Veſſels, 


or penetrates through the Veſſel itſelf: becauſe the 


latter contracts Chinks pretty often, on Account of 


the moift aqueous Vapours that make damp the upper 
Veſſel, Therefore, an Iron-Veſſel, if you have any, 


is preferable: For then, when the Joints are well 


opt, you obtain the ſame Quantity of Mercury, as 
if it was expelled laterally. 
3. In every Proceſs to be made by Fire with Mer- 


cury, the mercurial Vapour is to be avoided by all 
Means: For breathing too much of it caules a Sali- 
vation; and breathing little and frequently of it cauſes 
Tremblings, Aſthma's, Palſies, and finally Con- 


ſumptions: Nay, it is alſo hurtful to ſome, if but ma- 
naged with naked and chiefly ſweating Hands, | 
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7 be reviving of Au out of - the faba. cine 
Bar- Ore A $ 402. un 


APPARATUS. 


| T E AT your Ore extremely fine, ahd. mixit exad. 
Oy with an equal Portion of Iron Filings, not 


ruſty: And uſe the fame Apparatus as in the foregoing: 


| Proceſs, or in Proc. XVIII, but urge it with the 
ſtrongeſt Fire that can poſſibly be made! 3 the Met. 
| cury will thus be revived. bz 5 


E be U ſe and Reaſon of the Prov. 


=y When you Mats a Mind to ſeparate both theſe 
volatile Minerals, you muſt fix one of them: Which 
is done by any fixt Body abſorbing Sulphur : Such 


as Lime, fixt Alcaline Salt of what Kind Toever, Re- 


gulus of Antimony, and chiefly Iron: For, theſe 
muſt adhere to- the Sulphur alone, and no way to 
the Mercury. Thus will you revive any Mercury 
charged with Sulphur, and even diſſolved by Acids, 
It is obſervable in this Reviving of ſulphurated Mer- 
cury by Iron-filings, that there does not come forth 
the Odour of Mineral Sulphur, but an unpleaſant, 
and molt ſingular Smell, which being condenfated into 
an unctuous rancid Matter, darkens the Sides of the 
Veſſels, and makes the Water turbid, into which the 
revived Mercury is received. But this Reviving, 
when accurately performed, ſhews that in the bel 
Cinnabar, Mercury i is above leven Times the Quant 
of the Sulphur. . 

2. Cinnabar may be ſeparated from Stones by Sub 
limation, thus: Beat it to a fine Powder, and put 
into a ſmall, narrow, glaſs, or earthen Cucurbite 


5 the 2 of which, It muſt. not fill more than one 
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third Part. Stop the Orifice at Top; this muſt be 
very narrow, to hinder the free Action of the Air: 

Pat this. ſmall Cucurbite in an earthen- Pot above 
two Inches wide in Diameter, and gather Sand around 
this Pot, about as high as the pulverized Ore riſes - 
in the Cucurbite : Then put upon it burning Coals in 
ſuch Manner that the Bottom of the Pot may be 
middling red-hot: Thus will your Cinnabar aſcend, 
and form a ſolid ponderous Ring, which muſt be got 
out Hy breaking the Veſſel. Obſerve, that if you 

. have pure Cinnabar, whether Factitious or Native, 
yon muſt ſeparate from it the ſuperfluous Sulphur 
mich has not been thoroughly mixt with the Murcury: 
This may be done very well by putting your pulve- 
rized ſulphurated Mercury into a Cucurbite, and b 
expoſinꝑ it to 4 Fire not much greater than that which. 
is requiſire to ſublime common Sulphur: Thus will 
your ſuperfluous Sulphur aſcend with a little Mercury, 
and form a black Cruſt all over the Cavity of the 
Veſſel. For Sulphur and Mercury are much more 
volatile when ſeparate, than the Cinnabar made of 
both. This Sublimation muſt alſo be performed 
ſuddenly with a ſtrong . Fire; nor are you to fear any 
Danger from it, provided you take Care that the 
upper-Part of the Veſſel be not expoſed to an ex- 
effive Heat; eſpecially if you make Uſe of a ſmall 
Matras: For, by that Means the narrow Orifice of it 
may be ſtopt, and the Veſſel break aſunder with great 
Violence. "i | its pe ew 5 
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OF ANTIMONY. 
PROCESS IX. | 
2 be running down of Antimony out of its Ore. 
APPARATUS. 
HU SE a melting Crucible, or in: Barben 


pot not glazed, that may contain ſome com- 
mon Pounds of the Ore of Antimony, broken into 
ſmall Bits, of the Size of a Haſle- Nut: Bore at the 
Bottom of it a few fmall Holes, two Lines in Dia. 


meter: This may be eaſily done with a common 


| Wimble, or, if this cannot do on Account of the 
| Hardneſs of the Pot, with a ſmall Wedge, which 
_ muſt be moved circularly with the left Hand, and 
mean While inceſſantly ſtruck with a Hammerin the 
right. Let the Bottom of this Veſſel be received 
the Orifice of a ſmaller one, upon which it muſt be 
put, and when the Ore is put into it, let it be co- 
vered with a Tile; and all the Joints be ſtopt cloſe 
with Lute, 


2. Put "theſe Veſſels upon the Pavement of the 


: Hearth, and put Stones all round them, at the Di- 
ſtance of fix Inches: Fill this intermediate Space with 
Aſhes, ſo high as that the inferior Pot be covered to 
the upper-Brim. Then put freſh and burning Coal 

upon it, and with a Pair of Hand-bellows excite the 

Fire, till the upper-Veſſcl grows red-hot : Take off 

the Fire a Quarter of an Hour after, and when the 
Veſſels are grown cold, open them. You will find 

that the melted Antimony has run through the Holes 
made at the Bottom of the upper-Veſlel, | and makes 
in the inferior one a Regulus, from the proportion of 
the Weight whereof with that of the Ore, you will be 
able to know how much may be gotout of one Centner, 
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T be Uſe and Reaſons of the Proceſe. 5 


1. Tbe Ore of Antimony, which is always found 
31 with Sulphur, is extremely fuſtble, and when 
you continue too long a Fire that is ſomewhat too 
ſtrong, a great Quantity of it is loſt in the Form of 
Fumes: : Nay, it burns very bright, on Account of 
the Abundance of the mineral Sulphur, and it cannot 

bear the faline reducing Fluxes (Part I. y 159, Sc.) 


Therefore, this Kind of Apparatus is required 


for the running of it down, that the Action of the 
Air may in ſome Meaſure be ſtopt, and the Anti- 
mony be in a cold Place ſo ſoon as it is melted : 
This is done by the Aſhes wherein the inferior Veſſel 

is immerſed, which grow red-hot more difficultly 
than other Bodies, which bear the Fire: Where 
fore, dry Baths are made with them rather than with 
Sand or Filings of Iron, when too great a Hear may 
be detrimental, = 


PROCESS IXI. 


The Roaſting of crude Antimony Proc; LX. ) or of its 
DOE Ore, with, and without Additions. 


APPARATUS. 


HUSE anearthen, flat, low Diſh, not glazed, 

and if it cannot bear being made middling 
red-hot, cover it over with a Coat of Lute without: 
Spread it thinly over with crude Antimony, or with 
its Ore, beaten to a pretty coarſe Powder, not exceed- 
ing a few Ounces at once. Put the Diſh upon a 
Fire-pan, having a few burning Coals in it; increaſe 
the Fire, till it begins to ſmoak a little : Mean while, 
you muſt inceſſantly move the Powder with a Piece 
of a new Tobacco-pipe : For this cauſes the Sulphur 
to evaporate the ſooner. If you increaſe the Fire a 
little too ſoon, the Powder immediately gathers into 
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large Clots, c or even begins to melt. When this 
happens, take it immediately off the Fire before it 
melts entirely: Then pulveriſe it again, and finally 
make a gentle Fire under it: Vour black ſhining 


Powder will aſſume an aſh- Colour almoſt like that of 
Earth, and become more refractory in the Fite; 


wherefore, you may then increaſe the Fire till your 
Powder grows middling red hot: 3 and let it all, ll 
it ceaſes to ſmoak. 

2. If you add to your 8 Aptimony, or to its 
Ore pulyerized, half or an equal Quantity of Char- 
coal-duſt, and perform the reſt as above, the Roaſt- 
ing will be done more conveniently : For it does nat 


gather ſo eafily into Clots, and melts with much 


greater Difficulty : When Part of the Sulphur is 
evaporated, add ſame Fat to it at ſeveral Times, a3 
in Proc. XXXIX. Ne, 3. 
Thus, you will ſooner finiſh the Qperntion, and 
the remaining Calx will not be burnt to an Exceſs: 
However, take Care, not to expoſe it thus, to too 
violent and long-laſting a Fire: Otherwiſe a great 
Quantity of it evaporates. Nor does it ceaſe intirely 
to ſmoak in a great Fire: And it will be enough if 
growin middling red-hot, it does no longer ent 
the unpleaſant Smell of the Acid of Sulphur. 
3. This Roaſting is moſt ſpeedily performed by 
another Method with Nitre; if, for Inſtance, you 
pound Antimony charged with Sulphur, with an equal 
Weight of Nitre, and throw it at ſeveral Times, 
and not above a few Drachms at once, into a deep 
earthen Veſſel not glazed, and middling red-hot : A 


0 ſtrong Detonation will be made, and the Mixture 
will be changed into a half. vitrified Maſs, of the 


Colour of Liver; Take it out, grind it, and with 
warm Water waſh off (Part 1 $ 473. Sc.) the 
Salt that lies hidden in it. The remaining Calx is 


called Crocus Metallorum, or Hepar en ( Liver 
of Ag 185 | 
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mee Uſe and Reaſons of tbe Proceſs, 
1. No Roaſting requires fo great a Patience as that 
of Amimony loaded with Sulphur. For, the regu- 
line Part of it is, by the mineral Sulphur, rendered the 
moſt fuſible of all Metals and Semi-metals, Arſenick 


Fire, otherwiſe than by a great Loſs of the Regulus 
itſelf; which being not of itſelf very well fixt in the 
Fire, is the more eaſily carried away by the Sulphur 
joined to it, ſo that it will be entirely diſſipated along 


Quantity of the Sulphur. Therefore, you mult roaſt 
but a ſmall Quantity of it at once, and extend it 


ET of = Vw 1 


Interſtices of the leſs hot Powder which is upon them, 
condenſate: Whereby the Powder becomes of a yellow 
Colour. The Roaſting is done a little more eaſily 
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eſpecially if you prevent the Melting in the Begin- 


uſe of, except when you have a Mind to make com- 


ecible, and make your Fire gradually, leaving the 
Veſſel open in the Beginning; that the Sulphur ſtill 
remaining, may be entirely expelled : Then increaſe 
the Fire, till the Ore melts, the Veſſel being covered, 


duces Glaſs to a reguline Semi-metallick Subſtance. 


be a Glaſs more or leſs tranſparent, and of a deep 
Ee CC 


e 


excepted : But, if it melts, then a further Exhalation 
of the Sulphur cannot be procured by continuing the 


with it, though it is at leaſt above three Times the 


wide, and ſtir it perpetually : Becauſe, when it is 
too finely pulverized, or heaped up only a few Lines 
thick, it will not be ſeen to exhale any Thing, unleſs 
you ſtir it, though it already begins to melt at Bottom. 
For, the Vapours of the Sulphur paſſing through the 


vithout adding any Thing to the Ore of Antimony ; 
ning. As for the reſt, this Method is hardly made 
mon Glaſs of Antimony, which is made with the 


already prepared Calx of crude Antimony. For In- 
ſtance, you put this Calx in a ſtrong Compatt Cru- 


to keep the Charcoal from falling into it, which re- 


When melted, leave ir ſo for a Quarter of an Hour, 
or longer, if the Veſſels can bear it: Then, at laſt, 
pour it out upon a flat, dry, warm Stone: It will 
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e Keduction, when you urge it by a frequent Addition 
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yellow Colour; 1 as the Roaſting and Melt: 


ing have been performed more Perfectly, and | in a 
neater Manner, 

2. Kuntel has made Uſe of another Method of 
roaſting crude Antimony, in order to prepare a 
greater Quantity of the ſimple Regulus of Antimon: 

For, a greater Quantity of it is obtained by that Me. 
thod than by any other; for, during this Roaſting 

the mineral Sulphur carries off a ſmall Quantity of it, 
But, if you urge it with a Fire too long laſting, and 
fo ſtrong as that it may come almoſt to the Degree 
of a reducing Fire, ſome Part of it is diſſipated, 
For Inſtance, the Calx of Antimony which is of itſelf 
pretty well fixt, or the Glaſs of it, is diſpoſed to a 


. of a Phlogiſton ; now, the Regulus is diſſipated by a 
Fire a little too ſtrong ; therefore, the Glaſs or Calx 
of Antimony is by this Method rendered volatile. 

3 Nitre ground with Antimony charged with 
_ Sulphur, detonates with the ſulphureous Part, and 
conſumes it as to the Phlogiſton ; but the Acid of 
Sulphur being agitated by a ſtrong Fire, and meet- 
ing the Nitre, the latter expels the acid Spirit of the 


former in a gentler Manner, and unites itſelf with 
the fixt Baſis of the Nitre, and together with it con- 


ſtitutes a middle vitriolated Salt, perfectly like 
Tartar vitriolate, or like Salt Polychreſt, which 
being waſhed off with warm Water, there re- 
mains the pure Calx of Antimony half vitrified. But 
if you uſe more Nitre, for Inſtance, twice or thrice 
as much for the Detonation, the Calx becomes yellow 
or white, and is much Furnt in the firſt Caſe it is 


called Emetick, andi in the ſecond Diapporelick Anti- 


mon 
4. The 3 of Sulphur may likewiſe be 
performed by ſeveral liquid Diſſolutions, and by 
Precipitations: For which Reaſon it is called by 
{ome Calcination or Roaſting the moiſt Way. Thus, 
for Inſtance, Aqua Regis, and Spirit of Nitre, eſpe- 
Cially when they are c concentrated, erode the reguling 
Subſtance 
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Subſtance of Antimony out of the Sulphur with a 
moderate Heat, and diſſolve it; while they leave the 
Sulpbut untouched ; When the. Solutions decanted 


and edulcorated, they produce the Ca/x of Anti- 
mony; which is nothing elſe but * intire Mus 
diſſolved by the Acids, 


PROCESS IXI. 


into a Semi-metallick Regulus. 


APPARATUS. 


has been well in Fuſion for half a Quarter. of an Hour 


the Tile) pour 1t into the melting Cone, which mult 
be warm and done over with Tallow : Then imme- 


have inverted the Cone, and ſhaken out the Matter 


of it, you muſt do it either upon a Charcoal with 
in the Manner preſcribed with regard to Tin Proc, LIL 
The Uje and Reaſons of the Proceſs. Y 


Antimony is performed the moſt eaſi y of al I Metals. 


only Charcoal-duſt, or any Kind of Phlogiſton what- 
ever: Nor need you have Recourſe to a melting 
Menſtruum, on Account of its Fuſibility. But there 


4 5 ; happens 
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are precipitated by a Solution of fixt alcaline Salt, 


The Redudlion of the Calx's of Antimony ( Proc. LXI. * 


1 X ſome Calx of this Kind with a quarter Part 


of the black Flux, and put it into a Crucible; 

cover the Veſſel with a Tile; make the Fire as quick- 
ly as the Veſſels can bear it, but not greater than is 
neceſſary to melt the Flux itſelf: When the whole 


(which may be tried with a Tobacco- pipe taking off 


diately ftrike the Cone ſeveral Times: When you 


grown cold in it, you will find at the Point a Regulus 
like (Part I. $ 77), and at the Baſis a ſaline Scoria, 
If you have a Mind to reduce or try a ſmall Quantity 
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the cementatory or blow-Pipe (Part I. $ 258); or 


'E The Reduction of the Regulus out of the Calx of 


It is enough, if you add to the Calx's of Antimony 
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happens ſome Difference, between the Calx's prepared 
Proc. LXI.) for, more or leſs Reywlus may be re- 


uced out of one or the other, not only with regard 


to the crude Antimony, but aſſo with refpe& to the 
Calx you make Uſe of. For Inftance, you will ob- 
tain, after the Reduction, above one Pound of Re. 
gulus, out of one Pound and an half of crude Anti. 
mony either alone, or roaſted, with Charcoal-duſt; 
unleſs you have committed fome Miſtake, by making 
too great and too long laſting a Fire, or by uſing im- 
pure Antimony: For, by the firſt Method, you will 
prepare pure, unmixed Calx of Antimony, by the 
Diſlipation of the mineral Sulphur and the Phlogiſ- 
ton; but you cannot prepare any Calx ſtrictly ſo 


called by the ſecond Method, that is, with Charcoal. 
duſt; becauſe, a pure Phfogiſton, that is, one deſti. 
tute of Acid of Sulphur, has been continually ſup- 


plied, during the Diſſipation of the mineral Sulphur: 
Therefore, in this Caſe, the reguline Part cannot 
have been burnt into a true Calx; but, being only 
ſeparated, it had merely a falſe Appearance of a Calx: 
For, if you take this out of the roaſting Fire in 

1 5 pr r Time, -and expoſe it to a melting Fire in a 
eſſel; it does not melt into Glaſs, but into a Re- 

. lus, not ſo. abundant however, as if freſh reducing 
Powder had been added. But, it is always proper, 


when you are to prepare an abundant Regulus, or a 


fine Glaſs, to chuſe thar Part of the crude Antimony, 
which in the running down (Proc. LX.) got into the 


lower Part of the Recipient; for it is purer, more. 


reguline, and leſs ſulphureous; whereas that in the 
upper Part proves leſs reguline, and more ſulphureous 
and terreſtrial : On which Account it appears lels 
compact and ſhining than the foregoing, and much 
lighter, becauſe full of ſmall Bubbles. e 
2. Before you reduce the Calx's made by a Detona- 
tion with Nitre, you muſt previouſly edulcorate them 
perfectly: Otherwiſe, you obtain a much leſſer 
Quantity of Regulus, with regard both to the cruce 
Antimony and to the Calx itſelf; becauſe, when 17 


,,,, - one. a. 
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iid a Phlogiſton, the vittiolated Salt adhering 


to it; turns to Liver of Sulphur, which diſſolves 


the Regulus, and in very great Part retains it joined 
to-itfeff, Nor can you, however, thus obtain ſa 
much Regulus, as when the Calcination is made 


either by itſelf, or with only adding a Phlogiſton: 
For during ſo violent a Detonation, a great Quan- 
tity is flung. out of the Veſſel, of vaniſhes away into 


Fumes : Beſides, ſome Part of the reguline Subſtance 
is alſo waſhed off along with the Salt; which is 


very plain, when you pour wine-Vinegar upon the 
the Water wherewith the Edulcoration has been 
made: By Means of which you precipitate a red 


Powder, called Sulphur Auratum, which is compoſed 
of the Sulphur of your Antimony joined to the Semi- 
metallick. Part. For, the Phologiſton of the crude 


Antimony, is not totally conſumed by an equal Weight 
of Nitre : But, if you add twice or thrice as much 
Nitre ; then indeed, it is totally conſumed : How- , 


ever, a Semi-metallick Part remains fo ſtrictly united 


with the Salt, that it runs through the Filters. As 


this laſt part is obtained out of the warm Diſſolution, 


in the ſame Manner as the Lac Sulpburis and the Sul- 
pbur Auratum are got by Precipitation; it has been 


but improperly called fixt Sulphur of Antimony : For 
it is deprived of all inflammable Matter, on which 
Account it is of a white Colour. It is for the ſame 
Reaſon, that-the Sulphur called fixt Sulphur of An- 


timony, being melted with a very ſtrong Fire, turns 


into Glaſs, of a much lighter Colour, and leſs vio- 


knt in its Effects, than that which is made of Crocus 


of Antimony, becauſe it is almoſt the ſame as Glaſs 


made with Calx of Antimony procured without any 


"fo I 


3. From what has been ſaid the Reaſon is plain, 
why ſimple Regulus of Antimony is prepared with 
lome Loſs the ordinary Way. For a Mixture 
of Tartar, Nitre, and crude Antimony, detonates | 


in a ſtrong melting Fire; but ſeizes upon the Nitre, 


which reducesthe Phlogiſton of the Tartar as well as the 
1 1 5 | mineral 
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mineral Sulphur: for this Reaſon the mineral Sul. 
phur is not intirely conſumed : And if it were, the 
Acid of it detained by the alcaline fixt Salt here pro. 
duced with it, and joined with the Phlogiſton of the 
Tartar, would nevertheleſs make a copious Hepar 
Sulpburis, whereby a great Deal of the Regulus would 
be rerained. This appears evidently, if you add to 
the Scoria half its Quantity of Filings of Iron, and 
melt it a ſecond Time: For then, the Regulus re. 
maining in the Scoria, will ſubſide to the Bottom of 
the Cone. Likewiſe, a great Deal of Sulphur Aura- 
tum is precipitated, if this Scoria is edulcorated with 
warm Water, and Vinegar poured upon the Diſſolu- 
tion. A great Quantity, of reducible Flowers is alſo 
rejected during the Detonation. And as the Mixture 


mamamuſt be put at ſeveral Times into the Fire, and muſt 


be left the longer in it, the Veſſel being mean while 


open; a great Deal of this volatile Semi- metal is 


conſumed, and on this Account there remains but 
a very ſmall Part of the Regulus, at the Bottom of 
the melting Cone. TE 


* 


PROCESS LXIII. 


15 The Precipitation of Regulus of Antimony, with Metal 
(P. I. 147. Coroll. 3.) Iron is taken for an Exam: 


APPARATUS. 


I. UT one Part of Iron not ruſty into a Crucible 

5 P made thoroughly white-hot in a Wind Fur- 
nace. But you muſt chuſe Bits of Iron not very 
thick, for Inſtance, ſmall Plates, Nails, or even 
| freſh Filings. When the Iron is perfectly white-hot, 


add to it, the double Quantity of crude Antimony | 


at ſeveral Times, leſt the Veſſel ſhould break aſun- 
der by the too ſudden Application of a cold Body: 
You will ſee your Iron diſſolved by the melted Anti- 
mony: This done, add to it at different Times, cf 
, „%% er VV 
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Nitre, or of any fixt alcaline Salt whatſoever, a 
quarter Part, with reſpect to the crude Antimony ; - 
leave all theſe Things in the Fire for a few Minutes 
more, that they may melt very thin together; then 
pour them into a melting Cone, in which, by ſtriking 
it, the whole reguline Maſs contained in the crude 
Antimony, will ſubſide : Separate the Scoria's which 
will be hard: Expoſe them to a free and ſomewhat = 
moiſt Air, and in a few Days they will of themſelves 
fall into a Powder. 

2. Put the Regulus a ſecond Time i into thi Cru- 
cible, add to it one quarter Part of freſh crude Anti- 
mony, cover the Crucible with a Tile, and melt the 
Matter with a Fire not violently excited: When the 
whole is in Fuſion, add at ſeveral Times one ſixth 
Part of Nitre, or very dry fixt alcaline Salt, and a 
few Minutes after pour out the Maſs well melted. 

3. The Regulus may be melted a third or a fourth 

Time with a very little Nitre: This will detonate, 
and at the ſame Time aſſume a refractory Nature: If 
at laſt you uſe the ſtrongeſt Fire, your Regulus, when 
poured out, will be finally Marked with a Star, but 
a great Portion of it will be conſumed by the Nitre 
and the Fire | in theſe laſt Fuſions. 


10 


e. 


T7 be Uſe and Reaſons of the Proceſs 


1. If. you precipitate Regulus of Antimony, with, 
Metals (Part I. $ 147. Coroll. 3.) you will have 
the Whole of it without any Loſs; but, it will be 
ainted by a conſiderable Mixture of the precipitating 


ble 


Ur- Metal: But, a greater Quantity of the Metal joins to 
ery it, as the Action of the Sulphur upon it is flower, and 
vel 33 the Sulphur itſelf melts more eaſily with the Rega- 
ot, Ins of Antimony. Thus, in every Precipitation by 
On) Wl Fuſion of Metals by Means of other Metals, the 
un- precipitated Body partakes of the precipitating one, 
dy: except Lead alone, to which the Iron that precipitates 
ntl- 


it never mixes; becauſe both theſe Metals do not 


cr Giflulye each other in the Fire. The firſt Scoria 
| 5 which 


itre, 


: difficult to e from the 


5 Allen oe. wha 


. A 


Ag of: 


bick i is * in the- preſent x is Iron dif. 
Bars the Sulphur of pt gh for which Rea. 
on this, Scoria is of a very hard Nature, and very 
Regulus. To make 
ſeparate | eaſi tb wg? add an alealine Salt, or a]. 
Acid is expelled by that of 

1 04 This Alcali diſſolves the Feoris, and makes 
oft and diſſoluble by the Moiſture bf the Air. 


Likewiſe, the Hepar Sulpharis productd in the Ope- 


ration does alſo efficaciouſly diſſolve ehe precipi- 
tating Tron, and retains it united to itſelf, left the 
2 of it which is diſſolved by the Salphur ſhould 
again unite itſelf i ail to the Regel of the 
Antimon 

Sfp A. l Fuſion 18 made with crude Antimony 
2 Nitre, or with freſh alcaline Salty to the End 


that the Iron remaining in the Regulus may be fur. 


thermore ſeparated. For Inſtance, the Regulus which 
IG; much more refractory in the Fire than the crude 
 Antimony; is diſſolved by the Sulphur of it, and at 
the ſame” Time this-Sulphur meeting the Particles of 
the Iron contained in the Regulus, and having aban- 
. the reguline Portion of the Antimony, joins 


with them; when joined, making a lighter Maß, 


it is caſt up at Top, and forms a Scoria, in which a 
great Deaf of Antimony is adherent, for want of a 
precipitating Body. The Salt added over and above 
has the ſame. Eeffect as No. 1. But, it is eaſy to con- 
ceive, that in this ſecond Fuſion, the Regulus is 
tainted with-ſome ſmall Quantity of Sulphur. 

3. To conſume this Sulphur intirely, it is neceſſary 
tl Times to repeat the Fuſion ; Which is not 
made ſo well with alcaline Salt, as with Nitre: For 
the latter being flung upon a Regulus boiling by the 
Violence of the Fire detonates with the Sulphur that 
lies hidden in it, and at the ſame Time becoming 
Alcaſine by the Strength of the Fire, it aſſumes a 


.  Tefradtory Nature, which is increaſed by a falt like 


artar vitriolate, which is produced by the Acid of 


the 5 Sulphur, * wane: Part of the wo 
| Nor 
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Nor is ttie pure Phlogiſton, that forms the Regulus, 
free from the Force of the Nitre: Wherefore, a 
great Deal of the Regulus is calcined, and, rogettier = 
with the very ſtrong alcaline Salt here produced, is 
changed into a Glaſs, which heing intermixt with 
the Scoria's, is the Cauſe of their amber or ſaffron- 
Colour: This Colour is communicated, to Glaſſes by 
Arſenick-and the Calx of Antimony, unleſs they are 

burnt too long in the Fire. Thoſe who bal the 
Fuſion ſeveral Times with Nitre, at laſt conſume the 
Regulus to no Purpoſe, becauſe that, which remains 
in the End, never becomes malleable. N or does the 
Preſence of mineral Sulphur at all require a frequent 
Repetition of the Work; for, nothing of it can be 

in a Regulus once or twice purified, 1 0 


OF BISMUTH. 
PROCESS Liv. 


2 be  meling Biſmuth out of its Ore! 
APPARATUS. f 


v Immuth. Ore may be melted with tlie ſame Ap- 
paratus uſed for the melting crude e 
out of its Ore (Proc. LX). 
2. The very ſame may be done in the el 
Furnace, if you ſet it upon its Bottom with the Bed, 
and a Recipient outwardly applied to it (Proc. 
XXXV). In this Apparatus, you. mull break your 
Ore in ſmall Bits, and mix it by Strata with Charcoal, 
or with very ſoft broken Pieces of Wood. But, 
your Bellows muſt be loaded with a very ſmall 
Weight, that their Blaſt may be very gentle; . nay, 
the Fire may even be ſufficiently excited for this Fu- 
ſion without Bellows, by putting only the Cover and 
the Funnel at Top of the Furnace : For Biſmuth will 
not bear o great a Fire, to make its an MAD 
£ turn 
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tutn to Scoria. The Ore being thus run down, into 
the in ward Bed, muſt be ſtirred now and then with 
a Poker, that the ſmall interſperſed Grains of Bif. 
muth may be driven out, and run into the outward 
Bed, where. they join with the reſt into a Regulus, 


7 When the ſemi-Metal is melted, take away the Droſ, 


with a Sort of wooden Scraper or Hough: And 


removing the Body of the Furnace, take the Ore re- 


maining in the inward Bed, and extinguiſh it in a 


Veſſel full of Water, and then waſh off and re ject 


the ſmalleſt Particles, collecting only the larger 855 


to melt them together in a gentle Fire. 


3. You may alſo run down Biſmuth in an earthen 


or an Iron-Veſſel. Fill this with your Ore broken 
in ſmall Pieces, .and make a wood-Fire all round: 

And thus you will, by the ſame Method as before, 

_ ealily obtain Biſmuth out of a fuſible Ore, eſpecialy 
out of a rich one. 


4. You may alſo beat your Ore to a very fine 


Powder, with the black Flux, Sandiver, and com- 
mon Salt, in a cloſe Veſſel like the Ore of Lead or 
of Tin, and melt it in a middling Fire, having a 


Draught of Air; But, as this lemi-Metal is de- 


ſtructible and volatile, you muſt, as quick as poſ. 


ſible, apply, to it that Degree of Fire which the Flux 
requires to be melted, and ſo ſoon as it is well melted, 


the Veſſel muſt be taken out of the Fire, and when 
it is grown quite cold, an broken, wy vill find 


. your me 


7 be Uk and kalen m ths rel. 


885 


| Bicnuh 3 is Py in its Mann 6 ey pure 


— 


WF; in a Semi- metallick F orm, or in a State of Ore, 
when Arſenick is joined to it: And as this ſemi- 
Metal is at the ſame Time moſt fuſible; on this 
Accbunt, it does not want the Aſſiſtance of any 


melting Menſtruum, or of any reducing Phlogiſton; 


but may be run down out of its Ore, by only Va. fim- 
ple F Aion, and with a gentle Fi ire, If chere is an) 


{inal 
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mall Quantity of Arſenick in it, the free Air and 


Fire diſſipate it. But you can uſe this Fuſion, only 
with rich and very fuſible Ores. 

2. If the Ore is very refractory, and the defired 
ſemi-Metal lies hidden in a ſmall Quantity, within 
very narrow Interſtices, then a Fire ſomewhat 


ſtronger is required, that, being more attenuated, it 


may extricate itſelf : But, in this Caſe, it will be en- 
tirely diſſipated, unleſs you apply to it a ſmoak ing, 


derate, and in ſome Meaſure confined from it. For 


Fuel of the Fire, it 1s allo ſoon diſſolved” into F umes 
and ſublimed. 


the Salts: Wherefore, the Particles of Biſmuth being 
then confined, may be more perfectly precipitated ; 


tions; becauſe a Matrix of itſelf very refractory, is, 
by the Volatility of Biſmuth, hindered from turning 


the Air, being excluded, and a reducing Body added, 


Arſenick i is moſt commonly joined in no ſmall Quan- 
tity with Biſmuth : But this (as will afterwards ap- 
prar in the Proceſſes to be made with it) is reduced 
ad precipitated, with ſaline reducing Fluxes, into 


a Semi-metallick Regulus, not unlike Biſmuth, more 


fixt than Arſenick itſelf, ſometimes volatile enough, 


Which, nevertheleſs, meeting another Metal or ſemi- 


Metal, mixes with it, and is fixt, 
4. The Cobalt of Arſenick (Part I. 8 325), of al- 
nolt every Kind, has ſomeching of Biſmuth in it: 


reducing Fire, which muſt be at the ſame Time 5 4 | 


as Biſmuth is cably reduced by the Phlogiſton of the 


. You will obtain a much greater Quantity of 
Biſmuth, if you melt your Ore with the black Flux, 
Sandiver, and common Salt, in cloſe Veſſels: The 
Reaſon of this 1s, that the Matrix of Biſmuth, or of its 
Ore, is ſooner diſſolved than vitrified by the F orce of 


whereas, on the contrary, a great deal of it remains 
in the Chinks of the Matrix, in the foregoing Eliqua- - 


to Glaſs with Fire alone. Beſides, the free Action of 


the ſame Quantity can never be diſſipated, as when | 
the Air and Fire act freely upon it, and a little of a a 
reducing Body comes to your Aſſiſtance, Moreover, 


B b And 


. 
4 
L 
o 
> A . es 


24 


o 
— 
— — 


1 —— 
8 24% # EE a — 1 * a — - 
* DEER n : din 2s ob nr ws . — - a — * " 2 —— = n 1 
5 . — — — — web. — _ 4 — — — Ir — —— ᷓ—— — — IT Ie AT —_— N 
r ß — — ˖ 7 
rr - my — ” " 
= X a — * * SOA a6 notes - 


— 
1 — 
"0 
* 2 , * — — 6 "oy" of ed ron 
_ 7 — wt * n in : 4 — — 2 - 2 
.. ˙ 1 ˙—˙ . a 0 4 tC ON — — — he 2 
— 2 „ — I 0 — — "in * — * — 
2 - 2 w_ 2 . = m—_— 2 INC — * 
WI 1 Nen 2 2 — eerie om 8 — . . 
—— — — — c n . ˙ ES . 
GT . 


: — — > : 
— - poo 8 4 2 — p . —— — 
nn d . - — — 8 s of” =, a rt : — - - 

pe * - 2 = 7% I 
, 0 4 — ” ** ä ̃ —— —— 8 1 . 
— * — 4 FI hom - a 2 * n —— NE - - 38 — 2 
— I —— —— = 4 Tb — — = bs — Iz — P e = — 2 * 

_ — 3 . mes — — — — = Its ˙ — — —— — . * * 7 
* * - * N N Q r oe eu W — — — 2 . 
1 — — 4 I —— 8 — _ — — 2 > i — . — — — — 2 > — - Tacx | Bilan > N — 


—— 


—— * 1 . * » 2 — PRE +2.” 4 7 — — WT, 1-0 AA 
— 0 — _ : 
r — — "ER 5 I as 2 - — — 
— —_— ren — Bs A IEG. —— — * 4 4 = 5 — — — 7 
— — r — * . 8 N SEED — 3 


8 


* 85 2 
\ 


20d ᷣͤ ß SMALLEST 
And as for the reſt, there is moſt commonly no other 
Difference, between the Ores of Arſenick and thoſe 
of Biſmuth, but the greater or leſs Proportion of 
either of them mixt with the other. But, when there 
is but a ſmall Quantity of Biſmuth, it cannot be run 
down with any Profit, though Biſmuth be not a 
Thing of the loweſt Value. But, When the Caput 
Mortuum of Cobalt remaining after the: Roaſting of 
it, is melted with Flints and Pot-Afſh, to make with 
it the Glaſs called Smalt; a Regulus is produced 
much like Biſmuth, though different from it in ſome 
Meaſure, See Part I. $ 407. Scholl. 
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Zink (Part l. J . 4.) 1s ſublimed 1110 irreducible Flowers, 


1. I F you put a few Ounces of Zink into a Pot, 
Ior a ſmall earthen. Cucurbite, and place this 
Veſſel horizontally, or rather with its Orifice upwards, 
in a reverbatory Furnace, fitted for Diſtillations of 
\ Oil of Vitriol, or others requiring the ſtrongeſt 
Fire, and fit to it, by means of an Aludel, a large 
glaſs- Recipient, in ſuch Manner, that you may look 
within through its tranſparent Bottom, into the 
Cavity of the {mall earthen Cucurbite; after having 
carried your Fire to a very great Degree of Bright- 
neſs, you will ſee, your melted Zink ſuddenly take a 
Flame of a green Colour, and at the fame Time a 
very thick grey coloured Smoak ariſe, which will be 

- Puſhed forward into the Recipient, like Cobb-webbs 
fluttering in the Air, and cover the whole Inſide of 
it, and a little after hinder you almoſt entirely from 
ſeeing any further. After you have continued your 
Fire for an Hour or two; let the Veſſels grow cold 
F rod) 16 de ee e 
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and when you open them, a very thin Fume of the 
garlick · like Smell of Arſenick, will break forth, and 


vaniſh very ſoon after. The Recipient will be cox 


vered. over on the Inſide, With a Coat of very ſoft, 
impalpable, and light Flowers of a bluiſh white Co- 
our: But, the Aludel will be incruſtated, partly 
with the more ponderous blue Flowers, conſiſting of 


coarſer Grains, and partly with the ſolid Sublimate 
produced from the ſmall Drops of melted Zink en- 
tirely ſublimed, the grey Flowers of the deſtroyed 


Zink being every where interpoſed. You will 
find in the earthen Veſſel itſelf ſomething {till of the 
Zink covered and ſheltered as it were with a Bliſter, 
from being entirely burnt, or ſublimed: Which is the 


Flowers burnt, and almoſt half vitrified. If you uſe 


a Fire ſo gentle, as that the Zink may not take 
Flame; hardly any Thing will evaporate in Form of 


f, $1 or of Flowers. 


If you expoſe to a middling Fire, having a 

5 of Air, two or three Ounces of Zink, in an 

open. earthen Cucurbite, upon a ſtone Support, as 

t, one places a Crucible; Zink takes Flame much ſooner 


is WY than in a cloſe Veſſel, and fills the whole Cavity of 


of Wool: But, ſo ſoon as the Veſſel is full with theſe 
elt Wi Flowers,” fo as that you can no longer ſee the Surface 
rg: of the Zink; the Flame, which was very bright be- 


fore, gradually diminiſhes, till it at laſt ceaſes entirely 


tic v that the Zink can no more be er to a Della- 
ing gration, not only with the ſame, but alſo with a ſtrong- 
ht: er Fire; If then you take away the Flowers with a 
ke 2 mall Iron Ladle, and free the Surface of the melted 
ne Link at the Bottom of the Veſſel, from thote 
beg which» covered it; a bright Flame is again pro- 
ebvs Bll duced as before, and in a few Minutes the Cavity of 
e of de veſſel is filled with Flowers of the ſame Kind: 
from lt you contiaue this Work in the ſame Manner; at 
your g at all your Zink, provided it was pure, is reſolved 
cold, into a great Quantity of very white Flowers; nor does 
and i great deal of It fly away, unleſs the Fire acts too 

5 b 2 violently. 

I : 


the Veſſel with very white Flowers like Locks of 
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372 r 
violently. But the Flowers apply themſelves pre. 
ſently to the Sides of the Veſſel, and even adhere to 
the Surface of the Zink itſelf; nor can they after- 
wards be further changed, or rendered volatile, by the 
ſame Degree of Fire by which the Zink has been 
burnt and ſublimed ; fo that by this Method you 
may prepare Abundance of Flowers of Zink in he 
moſt convenient and neateſt Way. Nevertheleſs, you 
may alſo adapt Aludels, or only cylindrical Segments, 
to the Orifice of your Veſſel: By which Means you 
will obtain a little more abundant and more ſubtile 
Flowers. But, that the Surface of your Zink may 
be now and then freed from the Flowers that cover It 
and the whole Cavity of the inferior Veſſel be ren. 
dered free, it is proper to make a Hole at the Side 
of It, ſo large as that you may take out through 
it tlie "DUI, with a imall Ladle, as Was laid 
| before. 40 J 
3. When you apply faddenly to pure Zink the 
ſtrongeſt Fire with a Draught of Air; the whole of 
it vaniſhes: Nor is it confined by the Crucibles 
being ſtopt with Lute: For Inſtance, if you put an 
Ounce of pure Zink into a ſmall Crucible covered 
with a ſmaller inverted one, ſtopping all the Joints 
well with common Lute, and put it into a wind- 
Furnace, ſurrounding the whole Veſſel with Charcoal 
and burning Coals, and excite the Fire to its 
utmoſt Degree, by applying the Bellows to the 
bottom- part of the Furnace, and continue it for 
half an Hour, when afterwards you take out the 
Veſſel, you will not perceive therein the leaſt Foot- 
ſteps of Zink, or of the Flowers of it. The very 
fame Thing happens with the other Semi- metals 
though not 10 quickly. 70 
＋ you mix the white Flowers of nik, or the 


1 vhs and grey ones calcined to a white Colour in 2 


middling open Fire, with common reducing Fluxes, 
ſuch as are the black Flux, and the white (Part !. 


§ 162. &c.) adding fluxing Salts to them, they I 


cannot afterwards by any Means be reduced in the 
{ane 
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ſame Manner as the other Metals and Semi- metals, 
by being expoſed to a melting Fire. Nor has any 
Method hitherto been invented, or communicated at 
leaſt by the Inventor, whereby the Flowers of Zink 
may be reduced to a Semi- metallick State: Since 
they rather are fixt ſo far in the Fire, as to be vitri- 
7 70705 19 oo, | 

5. When the grey and blue Flowers are melted 
with ſome very fuſible Salt, though this be impreg- 
nated with none or at leaſt very little Phlogiſton, 
you may obtain out of them, I ſhall not ſay, reduce 
from them, a few Grains of Zink. For Inftance, if 
you mix by Trituration the Flowers juſt mentioned, 
with Sandiver, or the cauſtick alkaline Salt * which is 
prepared out of the inſpiſſated Lye of Pot-aſhes and 
Quick-lime, and expoſe them in a Crucible, to a 
Fire not greater than is neceſſary to melt the Salt 
well, and then take them preſcntly out of the Fire, 
and fling the Crucible with the Salt grown cold ino 
a clean Baſon full of warm Water, you will find, 
alter having waſhed off the Salt and the lighteſt 
Profs, a few and very ſmall Grains of Zink, moſt 
commonly covered with yellow Cruſts, precipitated 
here and there at the Bottom of the Veſſel, and not 
to be collected without a tedious Labour. Theſe 
Grains of Zink, if not pretty large, hardly melt in- 
to a Regulus, but periſſ intirely, being reſolved by _ 
the Fire into ſmall Flames and Flowers. But, you 
muſt not for this Purpoſe uſe the black or the white 
Flux, becauſe they require ſo great a Fire to be 
melted, that the ſmall and widely-diſperſed Particles 
of the Zink are burnt much ſooner than they can 
be precipitated by the concomitant Matters melted 
lufficiently thin: Which is very plain from the ſmall 
coloured Flames and Flowers that break forth. Nor 
does the above- mentioned very acrid Salt bear the 
Addition of the Phlogiſton; nay, when already 

- The cauſtick Alkaline Salt here mentioned to be made of 
Soap Lees and Lime, is commonly known by the name of Lapis 
Hfernalis, the Cauſtick ſo generally uſed by Surgeons. "Ip 
„ b 3 melted, 


with Zink is full, forms thoſe ſmall yellow Cruſts 


or other compound factitious Bodies, betrays its Pre- 


f 


hace, and the leaſt Blaſt of it throvgh the ſubliws- 
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melted, if you add the leaſt Fat to it, it immediately 
grows ſolid, and requires a Fire equally ſtrong as the 
black Flux does, to be brought again to a State ef 
Fuſion: And this ſeems to be the Cauſe why Grains 
of Zink ſo difficultly run into one reguiine Maſs; be. 
cauſe this Salt, while it abſorbs the Phlogiſton where. 


round the Grains 01 the Zink, which SR are dil. 
ficult to be melted. , | 


The Uſe and Reaſons of tbe Proceſs. 


. The Reaſon is plain from this ſingular Pro- 
perry of Zink, why we try in vain, by Pre. 
cipitation by Fuſion, with the Aſſiſtance of ſaline, 
_ oily, reducing Fluxes, to produce Zink from its Ores 
hitherto known in Europe, in the ſame Manner as 
we commonly uſe for other Metals and Semi- metal. 
It is as plain, why it can much leſs be collected in 
the Beds of the Furnaces (Proc. XXXIV), by a 
Stratification with Charcoal, by Means of the Virih- 
cation of the terreſtrial Bodies' adherent to it, and of 
a violent Fuſion, excited with the Blaſt of Bellows; 
but ought rather to be collected and ſublimed ( Por! 1, 
$7409.” Sc.) in Places pretty cold, and not much 
ere to the Action of the Wind. 

2. Mean while, the Zink that lies ridden, in Ores, 


| ſence by the Flowers which it emits from itſelf when 
urged by a ſtrong Fire, and by the golden citron- 
Colour it gives to Copper. For both theſe Effect 
were never produced by any other known' Body, as 
much as can be collected from all Experiments: 
Wherefore, we may as ſurely conclude the Preſence 
of Zink from them, as we ſurely conclude that ol 
Iron from the Action of the Magnet. 

3. A ſtrong open Fire, and ſublimatory Appa- 
ratus (Part I. § 462), are required to collect theſe 
Flowers: However, you muſt with great Care avoid 
the too- violent Paſſage of the Air through the Fur- 


oh 


/ 


As8AYING METALS. 375 


tory Pots: For the ſofteſt and lighteſt Flowers are 
diſſipated by the leaſt Motion of the Air. There- 


fore, it is proper to uſe large Aludels : By this Me- 


mod you will obtain Abundance of Flowers out of 
Calamine, eſpecially if you break it into ſmall Bits 
of the Size of a Pea, and lay it in Strata with Char- 


coal; when thoſe are conſumed, you collect it out 


of the Aſh-hole, and put it in again with freſh Char- 


coal. Thus it is ſometimes for a very great Part 
reſolved into Fumes and Flowers, according to its 
different Degrees of Purity. Theſe Flowers firſt 
come forth bluiſh, then more and more grey, and 
white at laſt. They are vaſtly like the Flowers pro- 
duced out of Zink itſelf and called Nihil album, Ni- 


hil gryſeum, according to the Difference of the Colour, 


which nevertheleſs depends on the Impurities mixt 


with them, or (if the Operation has been neatly per- 
formed) on very ſmall Portions of Zink, not yet de- 
ſtroyed, or from both Cauſes. For, Zink may indeed 
be collected out of them, according to Appar. No. 3. 

and if they are again made red- hot for a few Mi- 
nutes, they grow perfect Y white ; becauſe Zink is 


not very conſtant in the Fire. They are alſo called 


Pempholyx : And we ſhall leave to others the Care of 


finding out, whether it is the ſame as the Pompbolyx 
of the Ancients, and whether the Spodium of the 


Greeks finds alſo its Place. here: But, whoever has a 


Mind to {itt theſe Matters, let him not undertake 


it without having Recourſe to Experiments; leſt he 
mould afterwards give us Words for Things; nor 
pretend to reconcile the various Opinions of all the 
Authors, many of whom have ſtuck to Words much 
more than to Things. 

4. Pompholyx and Nibilum (NI) are ae fold 
in Shops, but ſeldom genuine: For, as they are 


collected in ſmal! Quantity, they are adulterated in 


a thouſand different Manners : While the ſeveral 


Kinds of light white Marls, the Parget made of 


burnt Spaad, and the white, fat, Boly Farths, ſuch 
as 5 the F ullers-carth, the Heſhan-earth, Sc. or even 


. compound 
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compound Maſſes, made ſeveral Ways with 
theſe, both by Nature and Art, are ſold for the 
white Mil of the; Shops; See Henchelli Pyritoley, 
Pp. 581. Which Fraud is not always cafily detected: 
5 Nevenbileſw..s is often known from too great a 
ſpeciick Gravity, from an exceſſive Roughnels, and 
from the Want of a quick Diſſolution in Acids. But, 
it is becter for, him who wants to have true genuine 
Ni, to prepare it himſelf. AW. 


' The Cementition and Fufion of Copper with Zink-Or. 
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ARE of Zink- Ore, for Inſtance, of Calamine 
24 reduced to Powder, one Part aud a balf, and as 
much of comminuted Charcoal; grind them toge- 
ther, and moiſten them ſlightly, with Water: Fill 
any melting Veſſel with this Mixture, put between 
and at Top Plates of the pureſt, Copper one part, and 
gagain cover them with Charcoal duſt, and put the 
Whole in a wind-Furnace, covering it with a great 
Quantity of Charcoal; light them by ſlow Degrees, 
and then increaſe the Fire, to make the Veſſel grow 
White-bhot: When you ſee a Flame tinged with 2 
gtey, bluiſh, or purple Colour; try here and there 
With a ſtro 1 whether the Copper is 
melted under the Charcoal-duſt : Which is done with 

a much lefler Fire, than Copper alone requires for 
the Fuſion, of it; Then moderate your Fire, that it 
may not be foo, violent :. Finally, having continued 
the Fuſion a little longer, let the Veſſel be taken out 

of the Fite, that it may cool of ſelf, or {ct 
the melted Maſs it contains, if conſiderable, be 
5 out into a dry and middling-warm Veſſel: 
You will find, when you break the Copper, that 

it is tinged, with a golden Colour, and that the 
Weight of it is increaſed a conſiderable Quantity, 
which is ſometimes one quarter or one third Part « 

f e 5 the 


the Weight of the Copper made uſe of, its Mallea- 
bility remaining perfect in the Cold: But the more 
it grows hot in the Fire, the more brittle it becomes; 
eaſily break it into ſmall Bits with a wooden Mallet, 
or if it is handled roughly, having then loft all its 
Tenacity. jay” oe on OR 
Zink, and to be tried by this Method, is full of a 


ſeparable from it; it is proper, that the Mixture of 
it with pulverized Charcoal made as before (No. 1), 


of Charcoal-duſt upon your Plates of Copper, and 


nor will the Weight of it be ſo much increaſed, + 
241990 The Uſe and Reaſons of tbe P roceſs, N 

Zink, in form of a Vapour, and the Zink is fixt 
ſtop the Paſſage of the Copper, by putting Lute be- 
tween, to keep it from running down into the Mix- 


ture at the Bottom of the Veſſel, nevertheleſs its Con- 


and its Weight increaſes, inſomuch that it is certain 
the ſublimed Mater has produced theſe Effects. 


the Copper, and hinders the Zink received by it 
from being again burnt and diſſipated. For, if you 


dition, it takes a bright Flame almoſt like Zink it- 
ſelf, and ſpreads Abundance of white Flowers tinged 


proceed 
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ſo that, when it grows middling red-hot, you will 


2. If Calamine, or any other Body containing 
great Quantity of Lead, or of ſome other Metal not 
be ground very fine, that ſome Lute be mixt with it, 
and that it be ſtrongly compacted and crammed into 
a melting Veſſel, to the End that, the Plates of Cop- 
per put at Top being melted, they may not get to 
the Bottom: Then, you muſt put a good Quantity 
do the reſt as before: Likewiſe, melt the Copper in a 


Fire much gentler than when it is alone, and it will 
be tinged, though with a Colour ſome what paler, 


1. In this Proceſs the Copper is penetrated by the 
in it: Which plainly appears, becauſe when you 
ſiſtence, Colour, and Conſtitution change in the Fire, 
The Charcoal-duſt does alſo prevent the burning of 
melt tinged Copper in a Crucibſe, without any Ad- 


here and there with a Citron-colour, which ſeems to 
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„ nee, 
proceed from the Copper carried away along with 
them, being otherwiſe like the Flowers produced 
(Proc. LXV): But, in this Caſe, a great Part of the 
Weight of the Copper is loſt at the fame Time, and 
the Colour of it grows every inſtant worſe and worſe. 
For this Reaſon, when you tinge Copper with Cala. 
mine, to get Profit by it, you muſt try by Expe- 


riments, what Degree of Fire you are to uſe, and in 


what Time the Copper acquires the greateſt Weight, 
and aſſumes the fineſt Colour: For, it is plain to the 
Eye, that a great deal of it alſo vaniſnes in Form of 
a thick Fume. However, it is obſervable, that Braſs 
or Copper impregnated with Zink, being made mid- 
dling red-hot in the Fire, is not ſo eaſily calcined as 
pure Copper. There are alſo a great many Differ. 
ences in the Calamine: For, a Quantity of ſome Ca- 
lamine increaſes the Weight of Copper, more than 
the ſame Quantity of ſome other does. The Beauty 
and Malleability of the tinged Metal are likewiſe dit- 
Ferent : For, ſome Calamine affords a great Deal of 
Lead and Iron; whereby the Copper is ſpoiled and 
rendered pale and brittle; though the Weight of it 
is very much increaſed at the ſame Time. There are 
even ſome Species of this Stone, that require a pre- 
vious Roaſting, whereby a great Part of it muſt be 
diſſipated, before it is rendered fit for this Uſe; 
while others may be immediately made Uſe of. 
2. There are, beſides the Calamine, many com- 
pound artificial Bodies, which likewiſe tinge Copper 
with a yellow Colour, and increaſe the Weight of it: 
Such as are the Cadmiæ Fornacum, or Tutty (Part l. 
8 89); but, all Kinds of Tutty are not ſo, but thoſe 
only which proceed from Zink-Ores, or from com- 
pound Metals in Which Zink enters: Of which all 
that has been ſaid of the Calamine is equally true. 
A moſt elegant and pure Kind of it, is the Tutty uſed 
in the Apothecaries Shops: It is very ponderous and 
ſolid, reſembling cylindrical Segments by its Figure, 
rendered convex and hollow by the Obſtacle to which 
the Vapours have applied themſelves, granulated on 
e n the 


\ 
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the Outſide, of a bluiſh Colour, ſmooth within, and 
yellow. Nor is it dubious, that there are ſovergl na- 


tive Minerals, or ſeveral Kinds of Tutty produced 


from them, that would have the ſame Effect: Bur, it 
is highly. probable, that their Nature is hitherto un- 
known to us, becauſe the Examination of them has 
been neglected to this Day. 


3. Copper tinged in this "Mariner; when it pre 


ſerves its Malleability, is called Braſs or yellow Cop- 
per; and as it is, by its Beauty, eaſy Tractability, 


and long Duration, very fit to make Utenbls, and 
the metallick Maſs is ſo eaſily increaſed in the mak- 


ing of it; on this Account, a very great Quantity of 
it is FROG in ſeveral Places, when the neceſſary Ingre- | 


dients may be conveniently prepared. 


4. The Flowers, which are collected during the 

making of Braſs, or the melting of it a ſecond 
Time, "and the roaſting of the Calamine, as alſo 
the Flowers of Zink itſelf not yet intirely burnt ; 
likewiſe, all the Sublimates proceeding from Bodies LL, 
of the ſame Nature, being cemented in the ſame 
Manner as the Calamine, that is, with Charcoal-duſt 
and Plates of Copper, and melted, make Braſs of the 
beſt Kind. But, the ſame being burnt in a ſlow Fire, 
are ſo fixt, that in cloſe Veſſels, and a ſtrong Fire with 

a Draught of Air, they turn to a yellowiſh Glaſs; as 
is well obſerved by Henckel concerning Zink; how- 
ever, he would, it ſeems, have this underſtood only 
ob the Flowers of it: See Proc. LXV. Appar. Ne. 4 


3. It is a wonderful Thing, that Zink itſelf 8 


e melted with Copper, robs it of all its Mal: 5 


leability: As may be experienced in the making of 


Prince's-metal (Part I. § 88): While being at "the 
lame Time applied by way of Vapour, and lying 
hidden in the Calamine, in the Sublimates, and in 
the Flowers, it does not take away the Malleability, 
If this does not proceed from the Concurrence of 


Lead, according to the Opinion of the Author juſt 


quoted, or from a very intimate Junction of the 


Zink and e the Reaſon of it is ſtill a perfect 


Secret 
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Secret. Nor is the Reaſon yet ſufficiently evidenced, 


whya great Quantity of excellent Calamine requires 
a previous Roafting, before it can be uſed for the 


making of Braſs; unlefs you have a Mind to render 


this Metal leſs fine and malleable. [Which Phenome- 


non, as well as a great many others falling under the 


Hands of one buſied that way, are well worthy of 
being inquired mo. -- 5 


OF MINERAL Su HUI 
PROCESS Exvn. 


5 The Dini, of Salpbirr out of tht Prices and olle 
. ulpburecus Minerals. £ 


APPARATUS. 2 


EAT th yellow Pyrites, or any ER ful- 

hureous Mineral, to a coarſe Powder, put it 
into an earthen Retort, or into a glaſs-one coated 
with Lute, baving a long large Neck, and perform 
. = er nt in the fame Manner as (Proc: LVIII ) 
d about Mercury. But, you are to ob- 


at, if this Mineral is ſo refractory in the Fire 


| ih "hy Ates not grow ſoft when made middling 


red hot. , you may WAkÞ af Experiment with à greater 5 


Quantity of it exceeding two or three Poumds, and 


increaſe the Fire more quickly, and thus perform the 
Operation in a ſhorter Time. Of this Kind is the 
yellow martial Pyrites; Which is Chiefly the Ore out 


of Which almoſt all the common 2 Sulphur is 


got (Part J. $ 316, 347). But, if it grows ſoft 


when it begins to be red-hot, and the Ore is inclined 


to melt, you muſt put a ſmaller Quantity of it into 


the Retort, and manage the Fire more gently, whence 


tlle Diſtillation laſts a longer Time: This the Py- 
rites of Copper, or the yellow Copper-Ores (Part I. 


8 369) do require, as well as che common Lead- 
Ores; 


U W 
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Ores; for ſo ſoon as they melt, the Exhalation of the 
Sulphur is in cloſe Veſſels almoſt intirely ſtopt. Never- 
theleſs, this Inconvenience may be remedied in ſome 
Meaſure, by interpoſing ſome refractory Body, that 
exhales no Sulphur in the Fire, though it muſt not 
abſorb or corrupt the Sulphur itſelf; ſuch is pure 
Sand waſhed clean, and of the Nature of the Stone 
called Quartz. But you muſt avoid all Stones of the 
lime, chalk, or ſpaad-Kind, 

2. When the Retort has been middling red-hot for 
an Hour or more, let the Veſſels grow cold: All the 
Sulphur cooled by the Water will adhere to the Ex- 
tremity of the Neck of the Retort, from which it 
muſt be melted off, by a gentle Heat that does not 
kindle Sulphur; or you may take it out by break- 
ng or 9 off the Neck; then weigh 1 it. 


be be Uſe on Reaſons of the Proceſs. 


1. As there are in Minerals many volatile Matters 

beſides Sulphur ; it is eaſy to conceive, that it is not 
always got pure out of them, but often joined with 
other volatile Subſtances, that taint it; which may be 
judged with ſome Probability, from its Colour: For 
pure ſublimed Sulpbur is always of a fine Yellow 
ſomewhat deeper than the Citron-colour ; but, its be- 
ing of a red Dye ſhews that Arſenick has been ſub- 
limed along with it: But, though Mercury, when ſub- 
limed with Sulphur, does likewiſe give it a reddiſh 
Colour, it feldom mixes with it. However, if this 
ſhould. be the Caſe, you may eaſily diſtinguiſh it 
from the ftriated Figure of the broken Sublimate, 
from its great Weight, and from the Place to which 
it has applied itſelf during the Sublimation; for, 
where Cinnabar applies itſelf, there can remain no 
| Sulphur, nor any Arſenick. 

2. By this Diſtillatton, a moſt enable Quan. 
tity of ulphur may be got out of the Pyrites: but 
there remains a very. wal Ente of the metallick 

4 Earth 
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Earth of Copper and Iron joined together, which muſt 
at laſt be ſeparated by Means of a very ſtrong, open, 


long- -laſting Fire, and by other Remedies already 


mentioned | in the Proceſſes about theſe Metals. 

3. If you want the Apparatus neceſſary for this 
Proceſs, or care not to give yourſelf ſo. much Trou- 
ble; you may have Recourſe to a plain Roaſting; 
and put, for Inſtance, one docimaſtical Centner into 


a Teſt covered with another Teſt inverted; and roaſt 


it under the Muffle of the docimaſtical Furnace, or in 
a gentle open Fire ſlowly applied, like an Ore to 
be prepared for Fuſion: In which you are. to take 
care, that the remaining Calx be not brought to a 
| Fuſion, or rendered clammy, by a greater Heat than 
it can bear: This done, if it ceaſes to ſpread- an un- 
pleaſant fulphureous Smell; let it grow cold, and 
weigh it, to know how ſhort 1 it falls of one Se: 
Which Deficiency will be the Quantity of Sulphur 
that was in the Ore. But, it is proper that you 
ſhould know, either from the out ward Appearance, 


or from the Smell which your Ore emits, that it is 


indeed ſulphur Ore, or that Sulphur is at leaſt prevail- 


| ing in it; becauſe all volatile Subſtances occaſion a Di- 
minution in the Weight of Ores, by roaſting: Nor 


will you be as ſure of the Purity of your Sulphur, 
and of Courſe of the Quantity of it when rectified, 
as if you had collected the volatile Part itſelf. 
4. You may know bituminous Minerals (Part l. 
; 318. Sc.) from the Flame which they take 


in the Fire, from a thick ſooty Smoak, which mi- 


neral Sulphur never emits, and from their offenſive 


or pleaſant Smell : They may alſo be tried with 
greater Exactneſs, by Dittillation out of a Ketort, 


in d ſeveral Degrees of Fin ire. * 
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PROCESS LXVIIL 


. be rein and bhi rats Suphur into 
Hlowers. 


APPARATUS. 


JUT your Sulpbor gain into a Retort, having a 
wide-open Neck cut off ſhorter; that it may not 
be caſily ſtopt, nor the Extremity of it reach the Wa- 
ter in the Recipient: Let the Joints be ſtrictly cloſed: 
with Lute, and, with the ſame Apparatus as in the 
foregoing Proceſs, repeat the Diſtillation, which 
may alſo be very well made in the Sand-bath. But, 
you muſt uſe a Fire much gentler than in Proc. 
LXVII; nor muſt the Veſſel be red-hot in the End; 

but you muſt continue the fame Degree of Fire, 


by which the upper-Part of the Recipient which is 


void of Water is darkened, and the Sulphur begins 
to diſtil from the Neck of the Retort; becauſe Sul- 


phur, once expelled out of its Matrix by a ſtrong, 
Fire, when alone, cannot bear the heating red-hot of 


the Veſſel: The Sulphur will diſtil pure; becauſe it 
has depoſited at the Bottom of the Retort, what it. 


had brought along with it the firſt Time, from the 


fixt Part of the Ore which is metallick, and from 


the Arſenick (unleſs it is urged by too violent a 


Fire) becauſe a Reſidue more fixt than Sulphur re- 
mains, which fixes itſelt more ſtrongly with fixt 


Bodies. This Reſidue is called Scoria of Sulphur, 


in German Schweffel-ſchlacke, or Dro «. Sulphur. 
2. If you will have very pure Flower vi Sulphur, 


put Sulphur into a wide Cucurbite, 67 44: on- Pot; 


put upon this an Alembeck, or ano 1 eſſell in- 


verted and very large, and ſtop the) its with 
Lute : Then, bury the inferior Veſſel that contains 
the Sulphur ſo deep in a Sand-bath, that the Sand 


e. be about as bigh as the melted Sulphur z or 
N 
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the melted Sulphur immediately takes Flame, and by 
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put ſmall burning Coals round the Veſſel, as it ſtands 


upon the Pavement. of the Hearth. Let the Heat D. 
you apply be not greater than what is required to 
melt the Sulphur; and continue it ſuch for ſeveral be 
Hours, that is, according as the Quantity of Sul. fic; 
phur is great, and the Veſſel wide: All which Things al 
muſt be determined from Experience, You may ov 


alſo try whether the Sulphur is melted, and how 
much of it remains; by boring a ſmall Hole in the 
Top of the Alembeck, or in the Bottom of the upper- 
Veſſel, not exceeding the Size of a Pea, through 
which you may introduce an Iron-Wire, to the very 
Bottom of the Veſfel that contains the Sulphur, 
However, take as much Care as poſſibly you can, 

not to blow any Air in with your Mouth, through 

the Tobacco- pipe, if you make this Trial with one: 

For, if the Fire is a little too ſtrong, the Surface of 


this Means the Vapours of it moving upwards, break 
the Veſſels aſunder with great Noiſe, and with ſome 
Danger to thoſe that ſtand by. If the greateſt Part 
of the Sulphur is ſublimed, remove the Fire, and 
when the Veſſels are cooled a little and then opened, 
you will find in the upper one, and in the Brink of 

' the inferior, light, ſoft Flowers of Sulphur, of a fine 
yellow Colour, having the Charactetiſticks of per- 
fe& mineral Sulphur, and made perfectly pure by 
Sublimation. There remains at the Bottom the im- 
pure Sulphur, which muſt be taken out of the Pot 
ſtill warm; becauſe it adheres ſtrongly to it, when tle 


Tue Uſe and Reaſons of the Proceſs 5 


1. Sulphur, when it is for the firſt Time expelled tu 

out of the pyritoſe Ore, being agitated by a ſtrong Ou 

Fire, carries ſome Copper and Iron away with it: th 

But, a greater Quantity of theſe Metals diſtil along Wl 7: 

with the Sulphur, as the Ore is more arſenical; be- th 

cauſe Arſenick is more rapacious than Sulphur, vs 4 
„ e paſles 
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paſſes with the Sulphur, chiefly in the End of the 
Diſtillation, when a ſtronger Fire is uſed. This ap- 
ars plainly, when you urge with a ſtrong Fire the 
Relidue which remains in the Retort after the recti- 
fication z for then a tranſparent red Arſenick, and 
a red and yellow Arſenick, are ſublimed and come 
over. The Caput Mortuum which then remains, 
being roaſted in a cloſe Crucible, in a violent Fire, is 
in great Part attracted by the Load-ſtone applied to 
it, and when you extract a Quantity of it ſomewhat _ =. 
greater, it may with the white Flux, Glaſs, Sandiver, — 
or Borax, be reduced intoa Regulus of Iron (Proc. LIV.) | ll 
but brittle, and {till containing a little Sulphur. The Ji 
Copper betrays itſelf, when you roaſt gently the ; 1 
Caput Mortuum, then expoſe it to the Air for ſone I 
Days, and then extract it with Water: For Calx of _ | 
Copper may ſometimts be precipitated out of this 1 
Water, by putting in it Plates of pure Steel, which . 1 
Car muſt likewiſe be reduced to a Regulus (Proc. i 
XXXVIII). As then this is done in dose Veſſels, 
and in a flow Fire gradually increaſed, it is ſelf- 
evident, that the ſame ſucceeds ſtill much better in 
N an open, ſtrong Fire, ſuddenly applied, ſuch as is 
f WH ved by Aſſayers in the. roaſting of ſulphureous, py- 
, ritole, : arſenical Copper-Ores, of which we have 
/ 


ſpoken (Proc. XXXIX). But there does fot remain 
an equally great Portion of Caput Mortuum from all 
Sulphur: But if Sulphur is expelled out of a ſmall 
Quantity of Ore that has once undergone a ſlow gen- 
tle Fire in a Retort; à very ſmall Portion of it is 
gotten: You obtain more of it, when a greater 
Quantity of Sulphur is expelled haſtily. 
2. It has been imagined that there were ſeveral 
different Species of Sulphur, from the ſeveral Mix- it 
tures of theſe heterogeneous Matters: For all pure 1 
Sulphur is ever one and the ſame. For Inſtance, "x 
the golden coloured Sulphur - both. tranſparent and 1 
opaque, Ibe red Sulphur, the orange. coloured one, 
the ruby: coloured Sulphur, and the ruby coloured 
drſenict,. are my but ** and Arſenicx 
Cc mixt 


* 
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mixt in different Proportions, and called by different 
Names. Likewiſe, the white, grey, and aſh Co. 
lours, Sc. of Sulphur, depend upon the various 
Mixtures of Earths, partly metallick and partly un- 
metallick, with the ſame: Its very Conſiſtence is on 
the ſame Account changed to ſuch a Degree, that 

vou can hardly judge from its outward Appearance, 
that it is for the greateſt Part Sulphur, This may 

be ſeen in the Sulphur, which, during the Roaſting 
of pyritoſe Ores made in a half ſuffocated Fire, runs 
ſometimes between the Bits of the Ore, and being 
collected when grown cold, is called in German 
Tropf⸗ſchwekel. Sulphur vive, or native Sulphur, is 
likewiſe found under various Forms. But you will 


ceeaſily find out by a gentle rectifying, what Body is 


mixt with the Sulphur in any Caſe whatever, 
3. Whenever you rectify and ſublime Sulphur, it 


does not always ſuffer an eſſential Change; but re- 


mains uncorrupted in a cloſe Fire: But, when oily, 
fat, alkaline, and ſuch like Matters are joined to it, the 
Texture of it is deſtroyed. The combined Actions 
of too free an Air and of the Fire, deſtroy it: Be. 
ſides, in an open Fire, the inflammable Part of it 
takes Fire, and is conſumed. Wherefore the acid 
ſaline Part being a ſecond Time diſingaged is by the 
burning Phlogifton reſolved into a moſt ſuffocat- 
ing Fume, and again is very greedy of Water, which 
it intirely rejected in its Conjunction with the Phlo- 
giſton, Whence, this Acid may then be alſo very 
well collected by Means of Water or of its Vapour, 
not being intirely diſpoſed of itſelf to gather into 
large Drops, and apply itſelf to the Sides of the 
Veſſels. This acid Fume of inflamed Sulphur, 1s 
commonly collected, by putting a Bell or a large 
Alembick over it, and is called Spiritus Sulpburis per 
Campanam, Spirit or Oil of Sulphur by the Bell 
But it is moſt conveniently collected by the following 
Apparatus. . Take a Cucurbite, as large as you cal 
find it, not yet cut off at Top, and with a hard, 


cutting, ſharp Flint, mark in the Belly of it a ſquare, 
„ Ws Doing! 
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oblong Figure, four Inches broad, and three Inches 
high, dextrouſly applying to it the acute Angle of 
the Stone in ſuch Manner, that it may in all its Tract 
ingrave a deep Furrow in the Glaſs: This done, 


touch every Point of the ſaid Furrow, with a ſtrong 
red- hot Iron Wire: By this Means, you will cut off 


from the Cucurbite, a Piece of Glaſs like the circum « 
ſcribed Figure. Put this Cucurbite under a Chimney | 


that carries Smoke well, and in ſucha Situation, that 


the Hole may be forwards, and the Cucurbite in- 


clined backwards a ſmall Matter, and pour into it 


one or a few Ounces of warm Water: Then intro- 


duce a ſmall ſhallow wide China-Veſſe]- full of pure 


Sulphur, through the Aperture made in the Belly of 
the Cucurbite, and ſet this Sulphur on Fire with a 
Thread dipt in Brimſtone: When the whole Sur- 


face of it is on Fire; put a Plate of Lead againſt 
this Hole, that it may not admit more Air than is 
neceſſary to maintain the Flame. The acid Spirit of 


Sulphur will apply itſelf to the Side of the Cucur- 
bite, made moiſt by the warm Water, and, running 


again to the Bottom, it will mix with the Water, 


which being kept warm by the Contact of the Veſſel 
in which the Sulphur burns, and ſpreading Vapours, 
diſpoſes to a Condenſation the acid Spirits that are 


expelled. But the Sulphur that is burning in a free 
Air, commonly contracts, at length, a ſmall Cruſt 


ariſing from the heterogeneous fixt Matters, ſome- 
what hard, which hinders the Flame from fur- 


ther conſuming the Sulphur: Therefore this 


Cruſt muſt be removed about every Quarter of an 


Hour, if the Sulphur is not perfectly pure: Which 
done the Flame is again revived. Nay, it is alſo ex- 


tinguiſhed by the Acid, which the half ſuffocated 


weak Flame of the Sulphur has not been able to diſ- 


ſipate, there remaining in the Surface of the Sulphur 
grown cold ſmall Drops of a very acid Nature. If 
you find that this is the Caſe, you muſt immediately 


add freſh Sulphur, and admit a greater Quantity of 
Air: Otherwiſe the Flame oace extinguiſhed, is 
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very difficultly lighted again. You put in freſh 
Sulphur with a ſmall Iron-Ladle, with which you 
muſt alſo remove the Filthineſs that has ſucceſſively 
gathered and been introduced along with the Sul. 
phur. Do the ſame conſtantly for one or ſeveral 
Days, till you have gathered the deſired Quantity of 
Spirit. It will be as ſtrong as if it had been col- 
lected without Water, and even in greater Quantity, 
What Methods and Operations ſoever you may uſe 
for the collecting of Spirit of Sulphur, you will ne- 
ver hinder the greateſt Part of it from evaporating, 
unleſs you will have it diluted in a great Quantity of 
Phlegm, or fixt in ſome alkaline Body or other, 
from which you will hardly ſeparate it with any 
4. You may very well find out with a fixt Alkali, 
the Proportion in which the Acid and the Phlogiſton 
are combined in mineral Sulphur ; and ſeparate them 
with the ſame fixt Alkali, in the following Manner. 
Take of very pure Flowers of Sulphur, one Part, of 
very dry pot-Aſh beaten to a very fine Powder in a 
warm Iron-Mortar, two Parts: mix them; fill a 
Crucible with this Mixture, cover it with a-Tile, and 
* it into a Fire of a middling Strength. The 
M.lixture will ſoon melt; pour it next into a dry 
Iron-Mortar, and with all poſſible Care ſcrape off 
what adheres to the Veſſel; then beat the whole to 
a Powder: Divide this into two equal Parts in a Pair 
of Scales: Roaſt one Part of it in a-clean earthen flat 
Veſſel, not glazed, firſt with a gentle Fire, which 
muſt be increaſed more and more, till the Veſſel 
grows middling red-hot ; ſtir it now and then with a 
Tobacco-pipe, taking great Care mean while, that 
no Aﬀhes fall into it; Jeſt the Weight ſhould be fallly 
incxeaſed: If the Salt grows quite white, and no 
longer emits any Smell, it is a Sign that the Phlo- 
(firs is diſſipated: The acid of the Sulphur will ad- 
here to the remaining fixt Salt, with one Part where- 
of it has turned to a Tartar vitriolate, out of which 
it cannot be expelled: by Fire alone, Weigh tht 
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remaining Salt. Diſſolve the other Portion of this Li- 
ver of Sulphur in a glaſs Veſſel, with treble the 
Quantity of pure Water: There will remain a brown 
Sediment, which will be Sulphur not quite diſſolved 
by the Alkali: Pour upon this Solution the ſtrongeſt 


Spirit of Vinegar drop by drop, a white Powder will 
be precipitated, which is called Lac Sulphuris, or 


Milk of Sulphur: Stir up this Liquor, and pour it 


quite turbid into a filtrating Paper ; when it is ail 


gone through, pour again upon it Spirit of Vinegar 


drop by drop, that in Caſe more of the Lac Sulphuris 


is again expelled, it may be joined to the foregoing, 
by repeating the Filtration: What gathers in the 
filcrating Paper being dry, if you diſtil it out of the 


Retort, it will afford Sulphur (Proc. LXVII.) 
i hence it appears, how much Sulphnr was hidden 


in the firſt Portion before the Roaſting. But as the 
Acid of the Sulphur remained alone in the firſt Por- 
tion, after the inflammable Part was diſſipated, it is 
certain that the Exceſs of the Weight of the ex- 
trafted Salt, by which this ſurpaſſes the Halt of the 
Weight of the Alkaline Salt employed, proceeds from 


thence, and this Exceſs of Weight ſhews of Courſe, 


how much Acid there is in the Sulphur which you 
have got by Precipitation and Sublimation. Thus 
you find that the Acid is about fifteen Times moe 
weighty than the Phlogiſton, as has been demon- 
ſtrated by Dr. Stabl. But, as during the Fuſion of 
the Liver of Sulphur, not only Part of the pure Sul. 
phur is diſſipated, but there is alſo an unpleaſant 


Smell perceived, which is different from the Odour 


of Sulphur, ſuch as is emitted in the ſubſequent Roaſt- 
| lag of the Liver of Sulphur; we are hereby informed, 
that Part of the Phlogiſton having left its Acid, is at 
that Time diſſipated, and that on this Account more 
Acid is attributed to the remaining Sulphur expelled 
with Vinegar and purified by Sublimation, than it bas 
in reality. Therefore, it is proper, that you ſhould. 
uſe pot-Aſh made perfectly pure, and try the Caput 
Mortuum remaining after the Sublimation of the Lac 
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Sulphuris, whether and how much Tartar vitriolate 


it contains; which is found out by Edulcoration with 


warm Water, and by the Diminution thus made in 


the Weight of the dried Reſidue; becauſe the Tar- 


tar vitriolate being already produced in the Liver of 
Sulphur, would remain with the Lac Sulphuris, in 
the filtrating Paper, as a Salt very difficult to be diſ- 


ſolved: Therefore, as much Acid as is adherent to 


ſuch a Weight of Tartar vitriolate, ſo much are you 
to ſubſtract from the Increaſe of the Weight. 
Mineral Sulphur may be produced by Art ſe- 


veral Ways, out of any Acid and Phlogiſton what- 
ever. This is molt conveniently performed by Stab!“ 


Method, as follows: Mix with Tartar vitriolate, 


ain order to facilitate the Melting of the refractory 
Salt, an equal Weight of Pot-aſh, to which you 


mult ſlightly mix one eighth Part of ſoft pulve- 
rized Charcoal. Put this Mixture at ſeveral Times 


into a red-hot Crucible, which muſt be covered with 
2 Tile, leſt a great Quantity of the Phlogiſton ſhould 
be diſſipated by the Fire. The Mixture will melt, 
and Liver of Sulphur, all the Principles of which 


are preſent, will ſoon be produced : When this is 


diſſolved in Water, Lac Sulphuris may next be pre. 


cipitated out of it, and this be ſublimed into LI 
Flowers of Sulphur LS | 


8 Sulphur may be produced of dw} Urine, and Slertus ac - 
cording to the moſt i a and ſkilful Chemiſt Mr. Ambroſe God- 
fry [ Hanckewitz] F. R. S. in his Account of his Preparation of the 


Phoſphorus, wherein he has ſucceeded beyond all, who have at- 


tempted that moſt curious and ſurprizing, though dangerous Pro- 


ceſs. See the e 7 eyes Ns. n P- 70. 
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The je Separation of Arſenic out of i its Ore, by Sublimation. 
A P P 4 R A 7 US: 


0 every Thing 23 Was ſaid about Sulphur 
and Mercury: But ler the Veſſel which is 
put into the Fire with the Ore in it, be of Earth or 
| of Stone, and the Recipient be of Glaſs, and of a 
middling Capacity: Nor is it neceſſary that this 
ſhould be filled with Water, ſo it be bat well luted. 
The Fire muſt likewiſe be ſtronger, and continued 
longer, than for the extracting of Sulphur. Never- 
theleſs, every Kind of Arſenick cannot be extracted 
in a confined Fire: For, it adheres to the Matrix more 
ſtrongly than Sulphur and Mercury. You will find 
in the Part of the Veſſcl which is more remote from 
the Fire, pulverulent and ſubtile Flowers of Arſenick, 
bat there will adhere to the poſterior Part of the N eck 
of the Retort, ſmall ſolid Maſſes, ſhining like ſmall 
Cryſtals, tranſparent, ſometimes gathered into a ſo- 
lid Sublimate, and perfectly white, if the Ore of the 
Arſenick was perfectly pure: Which nevertheleſs 
happens very ſeldom. The Flowers are moſt com- 
monly thin, and of a grey Colour; which proceeds 
from the Phlogiſton mixt with the Maſs; they are 
often of a citron or a golden Colour; which is a 
Sign that there is in the Mixture ſome of that mine- 
ral Sulphur, which commonly proceeds from the white 
Pyrices, with which ſomething of the yellow ſulphure. 
ous Pyrites is almoſt always intermixt. But it will 
be a Sign of a conſiderable Mixture of Sulphur, if 
you ſce the red or yellow melted Sublimate, of which 
we have already ſpoken (Prec. LXVII). Wipe off 
the whole very clean; then collect and weigh "PER 
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2. If you roaſt the Reſidue in a Crucible till! 
ſmoaks no longer, or rather in an earthen flat Veſſe 
not glazed, and in a ſtrong Fire to be ſtirred now 
and then with a Poker, and then weigh it when 
grown cold, you will be able to know, how much 
Arſenick remained in it in the cloſe: Veſſe] ; unleſs 
the Ore contained Biſmuth. 5 


= Uſe and Reaſons of the Proceſs. 


1, Arſenick is of itſelf more fixt than Sulphur, 
and is very ſtrictly united to ſeveral Metals, Earths, 
and Stones, not even excepting Glaſs itſelf, and vi- 

treſcent Stones, and Salts: So that it remains with jc 
them, though melted in the moſt violent Fire, eva- 

porating but little, and carrying Part of them away 
with it, when expelled by a violent Action of the 
Fire and Air: Which appears very plainly in the Cad- 
mia Fornacum, or Tutty. The Glaſſes in which it 
is ſublimed, are alſo penetrated by its Vapour, fo 
that they grow milk white throughout their whole 

Subſtance : Which evidences its penetrating through 

all Bodies. It melts with many of the Mazrix's in 
Which it lies hidden, when you ſuddenly apply to it 

a middling melting Fire: Thus in the white Pyrites, 
which can hardly be conquered by Fire alone, be- 
cauſe of the little Quantity of martial Earth and great 
Quantity of unmetallick Earth it contains, it turns 
to a Maſs in Appearance of a ſemi-metallick reguline 
Nature, but not ſo in reality: Becauſe a great Part 
of it is unmetallick, and difficult to be ſeparated 
from the Arſenick, unleſs you uſe a Fire increaſed by 

Degrees, which at laſt forces the Arſenick to aban- 
don the fixt Part of it. The ſame happens with 
almoſt all Metals and Semi-Metals; nay, it adheres 
alſo to their Scona's and Calx's, it melts with them, 
and cannot be ſeparated otherwiſe than by a flow 
Roaſting, Arſenick is well fixt in pure Earths, 

and brings them to a Fuſion without any Metal: 

For this Reaſon, when it is ſometimes in ſazall Quan- 

| # tiucs 


their Parget, and their Moulds to caſt Metal into: 
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ciles in Spaads, Marles, Cc. it exhales nothing in a 
gentle Fire, and in cloſe Veſſels: But in a ſtrong 
open Fire, it at laſt ſpreads an unpleaſant arſenical 
Smell, and diminiſhes the Weight of the whole con- 
crete Body, Whence thoſe who try to make Parget 
with Spaad, get ſometimes Illneſſes, while they bake 


For this "Reaſon likewiſe, Spaad and Parget made 
with ir, which is done with a gentle Roaſting, 
ſometimes melts in a ſtrong Fire; whereas it could 
not otherwiſe be brought to it by a great Fire. The 
Efficacy of this Body 1s very great in promoting dry; 
Solutions, and it is conſiderably increaſed, when it 
js joined with a Body fixt in the Fire, and fuſible; 
for Inſtance, with plain Glaſs of Lead, or with Glaſs 
made of Lead tainted with Arſenick, the Effect of 
which is much greater than common Litharge, or- 
Glaſs of Lead. You may find out in cloſe Veſſels 
the Preſence of Arſenick lying in a ſmall Quantity 
in any Body whatever, by grinding it together with 
mineral Sulphur, and then ſubliming it, uſing a 
ſtrong Fire in the End of the Operation : If there is 
then ſome Arſenick, there will ariſe, towards the End 
of the Operation, ſome Flowers of an Orange- colour, 
and a half-tranſparent ruby-coloured Sublimate, in 
which the Arſenick lies hidden: For this is raiſed 
along with the volatile Sulphur ; whereas it could 
not otherwiſe be eaſily detected by Sublimation. But 
in Orpiment, which, beſides the Arſenick, contains 

a Quantity of Sulphur not inconſiderable, the Earth 
which in this Mineral contains hardly any Metal, is 
melted together with them in a gentle Fire, and turns 
to a half. tranſparent red Maſs, out of which you may, 
by a gentle Sublimation, or by Means of a Deſpu- 
mation, ſeparate this Earth, which contains a great 
deal of Arſenick fixt in it, not to be diſſipated with 
out a great open Fire, increaſed by Degrees, and 
continued long. 

2. The Phlogiſton added, and the Fire ed 
in various Manners, g ire Arſenick a Variety of 
| outward 
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outward Forms: Otherwiſe, Arſenick is but one and 
the ſame, ſo it be but pure. When perfectly pure, 

It is of a white Colour: When joined with a Phlo. 
giſton, it becomes of a grey, blackiſh, aſh-colour: 
And this is true not only of ſublimed, but alſo of 
native Arſenick: As it is plain in the native black 
Arſenick, called in German Schwartzen-fligenſtcin, 
out of which a grey Kind of Arſenick is produced by 


Sublimation. Arſenick ſublimed with mineral Sul- 


phur, is always of an orange, yellow, or red Colour, 
But the Phlogiſton is eaſily detected in Arſenick both 
« ſublimed and native, when you reduce this to Poy- 
der, and caſt it upon Nitre melted in a Crucible: 
For then you ſee a bright Flame and Detonation, 
which is produced by the leaſt Quantity of any Kind 
of Phlogiſton whatever, mixt with Nitre. They, 
indeed ſay, that Nitre detonates with Arſenick; that 
it produces a Flame, and that then the blue Spirit of 
Nitre of Stabl is expelled at the ſame Time: But 
pure, white, cryſtalline Arſenick, gives no Flame 
with Nitre; though it has the other Properties men- 
tioned. You muſt make the Experiment about this 
Matter, with the following Precautions. Reduce a 


few Ounces of the pureſt Nitre into Powder, and 


put it into a deep wide Crucible: Put the Crucible 
into a wind-Furnace, and add gradually hot burning 
Coals that have ceaſed to crackle, leſt the Veſſel be 
ſplit: nor muſt theſe Coals be heaped up higher than 


haalf the Height of the Crucible, which, mean while, 


muſt be covered againſt the Fall of burning Coals 
into it: When the Nitre melts in ſuch a Degree of 
Fire as makes it grow moderately red, add at ſeveral 
Times Powder made with a ſolid Bit of white cryl- 


talline Arſenick: A noiſy Ebullition is immediately 


produced, ſo that ſometimes the foaming Nitre runs 
over a large Veſſel; a Fume is emitted which is ar- 
 ſcnica] at firſt, and afterwards perfectly of the ſme!! 
of Aqua Fortis; which being received through a hol- 
ow Ketort into a Glaſs Recipient applied to it, re- 
ſembles much the penetrating Spirit of Nitre. You 


muſt 
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muſt be cautious in this Proceſs, not to uſe {mall Bits 
of Arſenick diſperſed in ſmall Chip-Boxes, or wrapped 
up in Paper. For the minuteſt animal or vegetable 
Fibre makes a pretty impetuous Deflagration with 
Nitre melted or burning: For which Reaſon alſo, 
you are to uſe the cleaneſt Tools; leſt any Phlogiſton 
ſhould get into it. Next, make the Operation under 


a Chimney, which carries Smoak very well; 


leſt a 


noxious Vapour ſhould annoy you. If the Mixture 
of Nitre and Arſenick is once put into Veſſels well 
Juted, to diſtil the above-mentioned Spirit; by in- 
crealing the Fire, the Mixture breaks the Veſlels 
aſunder with a Noiſe, juſt as if a Phlogiſton had been 
mixt with the Nitre, reſembling a true Deflagration, 
not without ſome Danger for the People that ſtand by. 
3. The Conſiſtence of Arſenick varies, and chiefly 
depends upon the Fire applied to it. For Inſtance, 
if an arſenical Vapour finds a cold Place, it applies 
itſelf to ſolid Objects in Form of a Powder, as Sul- 
phur does, which Powder is more ſubtile in Propor- 


aſh-Colour, cauſed by the Smoak of the Fire. 


tion as it is more remote from the Fire. Arſenick 
1s collected under this Form in large Operations, 
which are made, while the arſenical Ore is thrown 
into the Furnace with the Fuel of the Fire, out of 
which Furnace the Smoak is laterally conveyed 
through a Funnel, into a large Channel made with 
wooden Boards. This Channel i is ſeveral Fathoms 
long : Nor is the Direction of it ſtrait, but forming 
leveral Elbows, to the End that the Smoak may 
meet with more frequent Obſtacles, by which being 
retarded it may apply itſelf, while the reſt goes our 
at laſt, through a wooden Funnel conſtructed at the 
other Extremity of the Channel. This Powder is 
called in German Gifft-mehl, and it has a grey "; 
But if 
it is ſublimed in a 3 Veſſel, leſt it ſhould fly 
away too freely, the arſenical Flowers begin to gros- 
clammy, in that Part of the Veſſel which is at laſt 
made hot by the long Continuation of the Fire, 
0 aht into pandergus thick Sublimate: Never- 
W 


8 brought to a State of Fuſion. But the red Arſe. 


theleſs, this Sublimate does neither run out, nor get 
to the Bottom of the Veſſel, when the Fire is in. 
creaſed: For a tenacious doughy Clammineſs is in. 
. deed communicated to Arſenick by too violent 1 

Fire; but Fire alone cannot make it melt, ſince it, 

on the contrary, reſolves it moſt quickly into: 
Smoak, which finding no Way to eſcape, breaks 
aſunder the Veſſels that keep it confined. The yel. 
low Arſenick aſſumes more eaſily the ſolid Form of 
Sublimate, on Account of the tenth or twentieth 
Part of Sulphur mixt to it, by which Arſenick is 


nick, which is mixt with a ſtill greater Quantity of 

Sulphur, cannot even be conveniently prepared in a 

Sublimation by Aſcent, on Account of its too great 
Fuſibility, which is communicated to it by an Abun- 
dance of Sulphur: But it adheres either above in 
Form of Flowers; or runs quite melted to the Bot- 
tom of the Veſſel, leaving only a thin Cruſt of red 
tranſparent Sublimate, and ſome ſmall Drops. There 
fore, in order to be able to prepare it quicker, and 
in larger Bits, it muſt be forced out of a Retort; in 
the warm, large, though not too long Neck of which ve 


it muſt be condenſed, and thence fall as yet fluid Wl 


into the Recipient applied to the Retort, and grow ll tin 
cold. Arſenick of this Kind may be produced im- di. 
mediately out of Pyrites, without any Addition, it a 1 a, 
ſulphureous Pyrite is intermixed with a white Atſe- me 
nick one, or with ſome other Arſenick-Ore, or added WM at 
to it for that Purpoſe. And thus you will have thi 
yellow or red Arſenick, according to the Quantity or 
of the ſulphureous Pyrites. ERP x. 
3. In all Operations made with Arſenick, you are in 
to take Care not to take in the leaſt Quantity of = 
it, either in Subſtance or in Form of Fumes, nor even WM H; 
to touch ir frequently with your Hands: For it 1s 
a moſt pernicious Poiſon; even when taken in a ſmall 
Doſe it is mortal with moſt dreadful Symptoms, 
and when now and then applied in a very ſmall 
Quantity, it produces Effects, which at laſt prove in- 


curable: Whence a great many have loſt their 2 
— — of 
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for having managed it without Caution. Therefore, 
let all Proceſſes with Arſenick be made under a 
Chimney that carries Smoak well : For the Vapour 
of Arſenick is not ſo quickly condenſed, but ſome- 
thing of it eſcapes through the Joints of the Veſſels, 
and fills the Air with a Poiſon, which betrays itſelf, 
by its unpleaſant garlick-like Smell. It is Al more 
dangerous, when to be reduced to a fine Powder: For 
notwithſtanding irs great ſpecifick Weight, when 
the Powder is violently agitated; it is eafily carried 
away by the Air, not afſecting the Smell nor the 
Taſte, but yet pernicious, if drawn into the Lungs 
— with the Breath. 


PROCESS LXX. 


Marcy ſeparates mineral Sulphur from Arſenich. 
4 P . 4 R AF: U s. 


ET che Apſenick be duced to a moſt ſubtile 
IL Powder by a flow Trituration: Which is 
very conveniently periormed ina ſtone- Mortar. This 
done, pour upon it a few Drops of Mercury: Con- 
tinue the Trituration, the Mercury will inſenſibly 
= pear, and the fine yellow or red Colour of the 
rſenick will be darkened: This done, add ſome 
ohh Mercury without ceaſing the Trituration ; till 
at laſt the Powder receives no more Mercury, and 
there remains not the leaſt Appearance of the yellow 


a grey Colour, if there was but very little Sulphur 


good deal: Which can hardly be done in ſome 
Hours, if you employ a Pound of Arſenicx. But in 


this very Caſe, it is proper to Perform the Tntura- 
tion in . Parcels. 


2. Fill 


or the red Colour in the Mixture, but it aſſumes either 


in the Arſenick, or a black Dye, if it contained a 
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2. Fill about one third, or one half Part of the 
Belly, of a bigh, narrow glaſs Cucurbite, not cut 
off: Apply to this, inſtead of an Alembick, another 
large inverted Cucurbite, cut off at Top, and ſtop 
the Joints with Lute: Put it into a Sand- bath, in ; 


Situation ſomewhat oblique : Nor muſt you gather 
your Sand around it, higher than the Mixture in the 
Cucurbite: Then perform the Sublimation, in a Fire 
ſomewhat gentler than Cinnabar requires: The arſe. 
_ nical white Flowers will adhere above, together with 
| neat white Cryſtals' of Arſenick, or they will be 
grey, and the ſublimed Cinnabar will be lower, nor 
—— this, however, be altogether void of Arſe. 
eee, e N 


CE The Uſe and Reaſons of the Proceſs. 


1. A great Quantity of Sulphur melted with Arſe 
nick, may be-ſeparated from it for the greateſt Part, 

by a gentle Sublimation (Proc. LXIX): But a Par 
of the Sulphur is ſo ſtrictly detained by tlie Arſenick, 
that they can never aſcend but both together; in ſuch 
Manner however, that the firſt Sublimate and the 
Flowers are richer of Sulphur, while that which ab 
cends laſt, contains little or no Sulphur at all: But 


this requires a gentle Fire ſlowly increaſed. 


2. A more perfect Separation of Sulphur and Arſe 
nick is obtained by Means of Mercury, and even at 
firſt the Sulphur is joined to the Mercury the cold 
way, by Trituration alone: Which we learn from the 
Production of the Ætbiops Mineral, which being al- 


terwards ſublimed by Fire, turns to Cinnabar. But 


this Experiment will never ſucceed to your Satil- 
faction, unleſs the Trituration of the Arſenick with 
the Mercury is very well performed: For elſe, when 
the Fire begins to act, there aſcend firſt of all Flowers 
of an Orange-colour, on Account of the mineral 


'_ _ Sulphur, which Flowers are more volatile than the 


pure Arſenick that follows and fill the upper-Part 
of the Veſſels, ſpoiling the ſaid Arſenick ; decal 
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ſolved by the Sulphur, 


performing the Sublimation. 


3. The Foundation of this Proceſs is then, that 
Mercury is diſſolvable by Sulphur, and on the con- 
trary rejects Arſenick. Therefore, as the other 
Metals and Semi-metals have an equal Affection for 
Arſenick and Sulphur, or reject them both, the Se- 
paration of the latter by the former will not ſucceed; 
or if any Kind of it is obtained, it happens in an in- 
verted Proportion; for Inſtance, when the Sulphur 
aſcends eaſily, the Arſenick is detained in the Caput 
Mortuum, which is diſſipated by a ſtrong and com- 
monly an open Fire: If any is obtained, it is gene- 
rally not true, and impregnated with Phlogiſton. 


A⸗ssAVING METAL s. 
the Sulphur was not yet united with the Mercury: 
Therefore, you muſt add rather more than leſs Mer- 
cury, that all the Sulphur may be detained. Next 
let the Fire not be too violent nor too precipitately 
applied, becauſe it confounds all the Ingredients to- 
gether: Nor muſt the Necks of the Veſſels be too 
large, However, as Arſenick is employed pure for 
other Uſes, this Separation is never made; becauſe 
it requires a great Labour, and yet is never com- 
pletely performed. For a great 
nick, ſeparated from the Sulphur, adheres to the 
white, ſhining, ſolid, diſtinct, ſmall Maſſes, which 
are between the Sublimate of the Cinnabar, and the 
ſmall Drops of the Mercury that have not been diſ- 
Whence, the Cinnabar ap- 
pears rather of a grey than a red red Colour, and may 


at laſt be totally ſeparated, by repeating and well 


See Henckel. Pyrit. p. 558. 
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with greater Difficulty, $09. in leſſer Quantity, a 
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The 83 sf the Phlogiftan _— ſucceed. wh 
2 ſmall..Quanticy; of Arſenick, if you Arſt ſprinkle 


the Atſenick reduced LO 4 very fine Powd er, with a 
g Solution, and chen dry it lightly 
before che Sublimation. Like wiſe more Arſenick is 
produced by, this Method in a gentle W 10 


Te be 775 and Reaſons o the brad. 


ths Fixt Alkali well arg in an open Fire is very 


greedy of a Phlogiſton, if you except Acids and 
Water on certain Conditions, and when it has ab- 
ſorbed it, it does not entirely quit it again caſily, 


unleſs you hinder the too free Action of the Air; let 


may 
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thay be experienced in the Diſtillations of Tartar and 


of common Soap, and in the Operation made with 
reducing Fluxes; wherein there remains always ſome- 


thing of the Charcoal. Arſenick, with the leaſt 


Quantity of Phlogiſton, aſſumes a grey, aſh, and 
black Colour, or the orange or red Colour, when 
Acid of Vitriol is added to the Phlogiſton. When 
the Phlogiſton is expelled, it appears again under its 
white Colour. When white, it is again defiled with 
the ſaid Colours, by a ſmall Addition of Phlogiſton, 
if it is firſt digeſted with it, and ſublimed again, as 
the above quoted Author fays, with Oil of Al 
monds. Vid. Pyritolog. p. 558. 


2. But the Phlogiſton is not only detained by a 
fixt Alkali; but a great Part of the Arſenick itſelf is 
| alſo fixt by it to ſuch a Degree, that it cannot be 
intirely diſſipated out of it by any Fire, not even an 


open one; and even turns to Glaſs with it by adding 


ſome Flints : Therefore, fixt Alkali muſt not be 


added too liberally. Thence it is plain, that this Se- 
paration of Arſenick and Sulphur does not take Place, 
if the latter is mixt in too great a Quantity with the 


former; and that you muſt have Recourſe to other 


Remedies; See Proc. LXX. and LXIX. But a 


ſmaller Quantity of Salt is ſufficient to ſeparate the 


ſame Mixture of Arſenick and Phlogiſton; in Pro- 


portion, as all the Ingredients are more intimately 
mixt together: Which is better obtained by a Sprink- 
ling with an alkaline Solution, than by a dry Tritu- 
tation: Becauſe all the ſmall Maſſes of Arſenick are 


ſurrounded and penetrated with the Salt in the 
former, 


3. It is e chat this Jepatution of che Phlo- 


giſton and Arſenick can hardly be completely per- 


formed -by any Body, beſides fixt Alkali, unleſs 
by Mercury (fee the cd Place); although 
there are much more potent Magnets of inflammable 
Matters, than Mercury is. The Thing cannot be 
done at all with Metals; nay, the pureſt white cryſ- 


talline Arſenick, ſublimed upon Metals that are gra- 
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nalated, or filed very fine, (pure Gold and Silver ex- 
ce pted) aſcends rather the ſooner, and is ſullied with 
a be Colour, of which it muſt. be 1 a n 
: by the foregoing Method, 1 

4. As the remaining alkaline: Salt is Rilt impreg- 
nated with no ſmall Quantity of Arſenick; it is very 
good to make white Copper, and to impregnate the 
other Metals with Arſenick-: For which Purpoſe, 
ſome prepare fixt Nitre by a Detonation. with Arſe- 
nick (ſee Proc. LXIX. Uſe. Ne. 2.) in which Niire 
a great Quantity of Arſenick is. fixt, which being 
aRervards: melted with Copper, gives it a white Co- 
jour *. By which Means. conſiderable ee ed 
is preſerved 1 in the Copper. 


| wi HD Of 


PROCESS. LXXII. 

4 10 * 75 (1 7 1 175 1 8 
ale 4s reduces into a wry netlick tee, with, 4 
"$046535 A 2106 . 1e 


: ? C3 E 77 14 13 ' C1 "H 716 % 65 F 


Ser U 4 Þ P 4 R 4 7 U K 175187 
188 eee Dig 197: 
RI N D oettiteſen two > Punt of alan cryf. 
NI tallive Arſenick finely. pulveriſed, T. the 
Flowers of it, with one Part of the black Flux, one 
half Part of Sandiver, and as much of Filings: of 
Iron not ruſty, that they may mix well together, 
Fill wich this Mixture a ſtrong wide Crucible, and 
cover it with common Salt one Finger's breadth 
high © Then, cover it with a Tile, or an inverted 
Crucible having a ſmall Hole in the Middle. Put it 
in the Wind- Furnace. Make firſt a gentle Fire, that 
the Veſſels may warm equally. When the Arſenick 
begins to ſmoak, increale the Fire Wulf that it 
£719 74 2bechlint, 5711 


„lis is the kde Prince” 8 Maul, rene * Prince Ruper 
of which Buckels, Spoons, and many other Utenfils are made, to 
imitste Silver; but they ſoon tarniſh; to mend which they cover 
ber this Metal with a thin C oat of Silver, and Poliſh: 1 5 which 5 
- bs the "y ame of French Plate. 


may 


\ 


may be of a moderate melting Degree, and put the 
Mixture in Fuſion: This done (which may be found 
out with an Iron-wire introduced through the ſmall 
out of the Fire, put them into a cold Place, and, 


which will be more ſoft; more brittle; and f 2 


in greater Quantity: And being thus ſooner cooled, 


ſo great a e of the Arſenick us not diſh 


pared. 


2. Regulus of Arſenick may be prepared with Cop- 


4 pei after the ſame Manner; which, retaining likewiſe 


a great Quantity of Arſenick, will, on this Account, 
be very brittle, and of a dark Cotour ; ; but, when 
0 the Arſenick is in great Part diſſipated, it will be 
WF neater and harder, fometimes as brilliant as Silver, 
f. lalf· ductile, with a very ſlight yellow Caſt.” This * 


2 kind of whitened Copper. 


ſemi-metallick Kind, but ſoft, light, an} pretty 
bright, though not of a laſting Colour: Nay, the 


ed fine Brightneſs it has at firſt when broken, vaniſhes 
t i in a feẽe Days and turns black, though not throughout 
nat che Miſs, but only at the Surface. This Regulus being 
ick brought near 3 Candle, without any Addition of 
tit Arſenick, ſeems to nouriſh the Flame, like the red 
Arſenick charged with Sulphur, and vaniſhes at the 
pert, lame Time” into a pernicious Smoak; in which it 
pts: may be thus totally reſolved : This Smoak gathered 
-k is under the Form of Flowers, is the grey Arſenick 
(Proc. L.XXI. and LX X.) Theſe Proceſſes muſt be 
nay petormed. under a Chimney that carries the Smoak 


D a 2 
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Hole bored in the upper-Crucible) take the Veſſels 
when cooled, break them: You will find a Regulus, 


darker Colour, in Proportion as it doth contain more 
Arſenick, and lefs Iron.' On the contrary, if a great 
deal of the Arſenick has been diſſipated, becauſe of 
the too ſlow Application of the Fire, it will then be 
harder, more folid, and whiter. It may alſo be 
poured into the melting Cone, when the Mixture is 
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3. Arſenick intimately mixt with Flux, Slates | 
firſt flowly, and at laſt melted ſuddenly, though not 
with too great a Fire, is collected into a Regulus of a 
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The ART of 


well, leſt the poiſanous Fumes, coming forth with 


geeat Violence, ſhould proye hurtful to the Artificer, 


ino U Js: K. S 05S” 


1 rfenick. abundant and eaſy in this Pro- 


f 2. 1 0 


| eels, bur they do it from another Cable than in the 


Production of the Regulus of Antimony. For in the 


latter they were added, that the mineral Sulphur, 


wbich retained the reguline Part diflolyed, in crude 


* 


* 


ntimonß, might be abſorbed by them; which done, 
the Regulus rendered free, went tg the Bottom, while 
the Metal that was in the Mixture charged with Sul 
phbur ſwam at Top in Form of Scoria's. But, in 
this Operation, Arſenick, which is of itſelf altogether 
volatile, muſt be expoſed to a very violent Fire ſud- 


t that it may be Ke wich del Metals 
after hav 


r having been reduced to a femi-metallick and 
Gy ul ee Whenca i is Mü een. 
dent, that the Regulus of it participates very much of 
any, precipitating Metal whatever, and is Jeſs uncom- 

| pounded than the, Regulus of Antimony precipitated 


1 * 


by Metals, and that of Courſe it cannot be purified 
again by way of Fulign: For it is preſently reſolved 
into Fumes. 
that f 5 2 
Tron, is beaten to a coarſe, Powder, and then a great 
Quantity of it is ſublimed, the ſemi-metallick arſe. 
nical Part is for the greateſt Part carried up, and 
muſt be looked upon as the pureſt reguline Subſtance 
of Arſenick : For there remains at the Bottom of the 
Cucurbite, that Metal by which the Regulus has been 
_ precipitated ; but it is tainted with a great Deal of 


Arſenick: Nor can it be diflipated otherwiſe than by 


repeating the Roaſting and the Pulveriſing; in an 
open Fire increaſed by Degrees. See particular) 
[4 ne Proceſſes about Iren and Copper. | 


2. The 


Tali. me 47 wn oagh'y ik. Ir 54365 (3.71 5 574 | J. ; ou „ | 
+ 7 and Iron render the Precipitation of the 


as foon as it ig ſe parated from. the Metal 


3525 (Hu. 63 10 508 18 37 20 . VS 
this Regulus, precipitated with Copper or 


* 
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3. The Regulus of Arſenick i is very difficultly got 
without any Addition. For every reducing Flux 
is very refractory, with regard to the great Volatility 
of this Regulus, fo that it is moſt quickly diſſipated 
by the ſame Fire that melts it, and then either diſ- 
appears intirely, or adheres diſperſed among the 
Scoria's, to ſmall ſhining ſpungy Maſſes: Which hap- 
pens alſo, when there is not the Degree of Fire ne- 
ceſſary for the Fuſion of the Flux. There is alſo a 
great deal of the Arſenick that remains in the Sco- 
ria's totally diffolved, and not apparent at all, For 
this Reaſon, there moſt be much more Arſenick than 
Flux, and they muſt be mixt together by Tritura- 
tion; the ſtricter, the better. Arſenick may be ro- 
duced under a ſemi: metallick Form, out of the fame 
Mixture of Flux and Arſenick, by a Ads Subli- 
mation: This may be done very conveniently with 

a ſmall Earthen Cucurbite, to which another 0 Glaſs 
muſt be 110 plied: This muſt by all Means be hori- 
itu 


; zontally ated i in a Furnace fit to make. Diſtillati- 

. ons in an open Fire, which being ſtrongly increaſed, : 
the Arſenick aſcends, and applies itſelf to the colder. 
b Region of the Veſſels, partly in blackiſh chin-ſer 
| Flowers, partly in a Sublimate compoſed of. A Col | 


lection of mall ſcaly ſhining Maſſes. 

4. Let Atſenick be reduced to a ſemi-metallick. 
Form, by whatever Method you will, according to 
the foreg going Directions, it will re- aſſume its white 
eyſtalline Form, by a Sublimation wich Hit AK, 
or an Mere LXXI. * | 


« 
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N. yet; rough; \Fageriſhy | ape 
nauſcous Faſte, betrays the Preknce ot ſome 


8 V ON or Allum, in any terreſtria! Concrete. 
Now, if you want to be certain, what this Concrete 


is, and how much it conceals of the ſaid Minerzls, 
beat the Clod of Ore' to Powder, and. boil it in a 


Glaſs-Cucurbite cut off at T op, or in a Veſſel made 
of milled Lead, with three Times the Quantity 


of pure Water. Stir up the turbid Water fill warm 


with a wooden Stick, pour it into a double filtrating 


Paper, previouſly moiltened with Water, and placed 


in a Glaſs Funnel : This muſt be done, leſt a great 


7 Quantity of the Water Which contains Vitriol, el- 


caping at the upper Part of the filtrating Paper, ſhould 


_ diminiſh the Product conſiderably, eſpecially if you 


yſe bur a little of the Ink-ftone, Let the pulverized 


| Clod of Orte be boiled a ſecond Time with a double 
Quantity of Water, and repeat this ſo long as the 
Taſte of the Vitriol is dong! 

Water: Then filtrate theſe + hepa, and por. them 


upon the firſt Solution. 
2. When all che Solbtions are gollechadd in a Glak 
Cucurbite, cut with a wide Opening, put them in 4 


Sand-bath, and make a Fire fo ſtrong as that a thick 


Vapour may come out, but the Fluid not boil : Con- 


tinue this Degree of Fire equally, and without Inter- 
- miſſion : S0 Joon as you fee thin Pellicles on the 


Suriace of the Solution, like Duſt that might gr 


y perceived in the boiled | 
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fallen upon it, ſwimming at Top, let the Veſſels 
grow cold, and put them in a cold ſtill Place for 
one Day and one N ight, that Cryſtals may gather, 
which mult be collected by decanting the remaining 
Liquor of the Solution, Dilure the Reſidue with the 
double Quantity of Water, . filtrate: and inſpiſſate it, 
and ſet by for Cryſtallization, as befor re; till what 
remains at laſt refuſes to turn any more to Cryſtals, 
but aſſumes an oily Conſiſtence. Conſider every 
Time ſeparately the Cryſtals produced, to ſee whe- 
ther they have the Properties of Vitriol (Part I. $417). 
But in esch Cryſtallization, an Okerof a yellow Colour 
will be produced, which is expelled in a greater Quan- 
tity, as the Inſpiſſation is performed more ſlowly 
and inequally, or even when the Solution is kept too 
26-7 at en though, it be perfectly wen, 0 


* be L Je and Reaſons of the Prod. 

[23 There are many Ink ſtones that conceal different 
Kinds of Vitrio]l confounded together (Part I. $417.) 
and ſometimes Alium into the Bargain. The latter 
is very. eaſily diſtinguiſhed, whea the Inſpiſſation 
and the Cryſtallization are diſcretely performed: By 
which Method ſome Salts may be ſeparated from each 
other, Which being confounded with an Inſpiſſation 
too haſtily made, cannot be well ee The 
1 which, is between theſe Vitriols, proceeds 
from a Variety of the Proportion, in which the green 
Vitriob of Iron * and the blue Vitriol of Copper + are 
joined to each other. Allum itſelf mixes with them 
pretty often, Which appears clearly, if you diſtil 
Oib from Vitriol, or calcine this ſtrongly, and edul- 
corate with Water the Caput Moriuum which is very 
red. - This Water being inſpiſſated and cryſtallized, 
produces whitiſh Cryſtals, which are called Gilla 


Fave 5 . and have concentrated in 1 them, the Allum 


T3 KY Fad: 7 ” * C k 1 FE ; 


| * In the Shops * 3 b | 
+ Known by the Name of Roman Fitriol, or the blue Stone. 


I Salt of Vitriol, 
Dda4 which 


468i. Te Ax r aft : 
Which Was in the Virtiol. Nay, this Gills iy” more 
impregidted with Copper, than the Vitriol out of the 


Caput Mortuum of which, it has been made. For 


Altum moſt difieultiy loſes Me Heidl in the Fire: 
Therefore, if you pour Water upon it, after a ſtrong 
Calemation, it may be reduced awo totally to Cry- 


ſtals again, Likevwiſe, Copper is not ſo eaſily de- 


ptived of all its Acid by Fire, as Iren is, __ the 

former be precipitated by the lier... ee 
2. The Vitriols of hon “* and of Copper may 
eaſily be produced by Art, and even that of Iron by 
ſimply pouring upon it Oilof Vitriol, diluted with fix 
or tight Times as much Water, when it is too much 


= concentrated (Part I. & 109) But the Solution muſt 


be left for one or two Days in 4 moderate Hear, and 


more Iron be added than the Oil of Vitriol can dif. 


ſolve.” Then, when the Solution! is thoroughly ſepa» 


rated, filtrate it, evaporate it, and reduce it to Cryſ. 
tals as before, and you will have green Cryſtals: 


This Solution alſo lets fall a great Quantity of yel- 
low Oker during every Infpitiarions and even when 

you let it reſt for one or two Days, it grows opaque, 
and aſſumes a ruſty Colour. But, if you let fall into 
it a few ſmall Drops of Oil of Vitriol, to make it 
very ſlightly acid, it remains long limpid, and if 
it is inſpiſſated and put at reſt for a Cryſtallization, 
this yellow martial Earth doth not ſubſide: The 
Cryſtals which are then produced, become leſs yellow, 
of a Graſs- colour, and keep their Whiteneſs and 
Tranſparency longer, but are a little more acid. 
Thenee it is plain, how vain is the-Labour/of thoſe 
vcho try to purify the Vitriol- of Iron, by theſe re- 
peated Zolutions, Inſpiſſations, and Cryſtallizations. 
Tot it is totally reſolved into theſe Okery Dregs, and 


_ Hit contains any Copper, chere remains at . Aol 


| mere Virriol es Copper. >>! "22 159 pig I 1 5 / 49 


Iv 17 }6} 14 Tc } 5 1 ML #748 


_ =} #-Vitriobof Iron-is called "Ha eras; ih is 2 in . "Ra 
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lution of; Vitriol made with Ink - ſtones or Pyrites, 
the Copper, if it contains any, is precipitated to the 
Bottom ; ſo that with regard, do it, it is as pure as the 
factitious Vitriol of Iron (No. a)) 

4. Vitriol of Copper is prepared in an inſtant with 
Oil of Vitriol as (Ne. 2. But, this is not ſo much 
| ſaturated with Metal: For Copper does not {a readily 
: yield to Oil of Vitriol, as Iron does. The Opera- 
| tion-ſuccecds better, if you ſtratify Plates of Copper 
5 with Su lphur in an Earth en · Veſſel, ſhut cloſe with 5 
2 Tile and with Lute, and then put the Veſſel into 
the Fire, till it is middling red-hot. Thus the Plates 
| ate corraded- by the Sulphur, and become of a dark 
Colour, and much thicker than they were before: 
| This is:called; burnt Copper. The Copper, being pe- 
netrated by the Sulphur, is afterwards roaſted in a 
1 moderate open Fire, till you no longer ſee any ſul- 
ö phureous} Flame: Thus by pouring Water upon it 
- Cn) get a very fine-azure-coloured Solution of 
, fals. eO CCC 701 1255 
) OR! 81 191 0 te 7170 3 99103 en ans 
f + 9m oÞ, RO CES & AAN. 
The making of Vitridl out of the Ores of Iron and 
m1 bildet jor. Copper. 1 ett Wolle 
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till their outward pyritoſe Brightneſs and Hardne; 
do totally diſappear, and even the in ward when they 
are 3 afreſn. Do the reſt as in Proc. L XXIII. 
2. The other Pyrites, among which ſome are 
| ee and impregnated with a great Quantity of 
Arſenick, and many purely ferreous and ſulphureous, 
require a previous Roaſting. This is performed either 
in cloſe Veſſels (by which Operation the Sulpbur is 
collected together (Proc. LXVII); or in a mode. 
rate open Fire. The Vittiol is not yet generated in 
ſome. of them; but they muſt be firſt expoſed to 
an open ſomew hat- moiſt Air, as Ne. 1; or if the 
Air is too dry, you promote the Production of the 
Vitriol, by now and then ſprinkling them very 
flightly with Water. Then the!Vitriol is produced 
. ſooner oc later in the feveral Pyrites. But ſome 
afford Vitriol immediately after the Roaſting, though 
in a much ſmaller Quantity, than when they are af 
terwards expoſed to the Air in the Manner above- 
mentioned. Then waſh the Vitriol clean. If you 
expoſe again to an open moiſt Air what remains of 
the Edulcoration, which is called the Caput Mortuum, 
it is commonly ſtill impregnated with Vitriol, but in 
a much leſſer Quantity, . 

There are many Stones of Cihmbe, ochich 
view: a no inconſiderable (Quantity of Vitriol, imme- 
diately after the Roaſting: Nor is it neceſſary to ex- 
. them any more to the Air. 


iT; be Us and Reſon ” 271 Pro 6e. 

20 We ought 1. to give 0 Reafoby: why ſome 
"Pann of themſelves. very eaſily to Virriol, 
when only expoſed to a free Air, ſome. with greater 
Difficulty; and a great many not at all, even in the 
Space of many Fears together: And again, wny 

ſome! Pyrites preſently yield as much Vitriol as 
can be got out of them, when waſhed in warm Wa- 
88 while ſome muſt at ſeveral Spaces of Lime be 


10 expoſed to a moilt Air after the Roaſting tho 
| | this 
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this Matter has not been examined ſo cloſely, but 
there remain ſtill many Doubts about it. I ſhall 
herein a few Words mention the Diſcoveries Dr. 
Henckel, the Author ſo often quoted, has made by a 
Multitude of Egperlovents) and men to us 
in his Pyritology. q. 

Vix. No Pyrites, containing any Copper or Arſe- 
nick, turn of themſelves to Vitriol, but they require 
a previous Roaſting. 

The ſulphureous lron-Pyfites, void of Copper and 


| Arſenick, turn to Vitriol by the Action of the Air, 


and of the Things it contains, and this the quicker, 
as they are leſs compact: Such are chiefly thoſe 
which ſeem to conſiſt of a Multitude of Fibres and 
Radii gathered together. But there are a good many 
Exceptions to this: For there are Pyrites of ſuch a 
Kind, that they perbſt RH it tor whole Years 
together.. 

Therefore we ſee Copper Ke Arſenick reſiſt this 
Alteration of the Pyrites, and it likewiſe follows, 


that there is another ſecret Cauſe hitherto unknown 


of this Cohſtancy of the Pyrites, becauſe the Pyrites 
which are merely ferreous and ſulphureous, do not 
at all turn to Vitriol of their own Accord. 1 have 
expoſed ſuch Pyrites, moderately pulverized and not 


very hard, to the Injuries of the Air for whole Years 


together, but they perſiſt unchangeable to this very 
Day. 

2. It is ſtill leſs known, why Vitriol i is 1 in 
ſome Pyrites, if you but pour Water upon them after 


the Roaſting, while you find none in ſome others, 


unleſs you have expoſed them previouſly to the Air, 
at different Times. It even ſeems that we are to 
look in the Air for the Reaſon of this, as it carries 


moiſt Vapours with it. And indeed the Acid of Sul- 


phur has not the Virtue to reſolve Iron into the Form 


of Salt, without . a ſufficient Quantity of Water: 


Nay, Oil of Vitriol or of Sulphur itſelf, being mo- 
deratel concentrated (though | diluted with much 
more: Wat than it is when united ſtill with Sul- 


phur) 
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pbur) does not even difſolve Filings of Iron, unlek 
you pour four er fix Times as much Water upon 
them. But, the Thing being well conſidered, it is 
certain, that thefe is ſtill ſome other hidden Cauke 
of this; becauſe it is not conceivable, why Water, 
poured upon ſome Pyrites, does immediately extract 
Vitriol out of them, and frone out of ſome others; 
and again, why ſome crude Pyrites turn preſently to 
Vitriol in a free open Air, and never when immerſed 
under Water. I have met with ſuch ſülphureous and 
ferteous Pyrites on the Shore of the Northern Sea, 
that ſhewed-no Sign whatever of Arſenick and Cop. 
* 1 before nor after their being changed to 
Vitriol. They were compoſed of parallel Fibres al- 
moſt like 5 very ſoft, and of a fine Brightneſs: 
But they were coveted with a eoarſe Sand ſome Feet 
deep, Which the Water of the Sea could penetrate 
ceaſily enough, and they had no Manner of Taſte, 
and conſtquently wert altogether void of Vitriol, 
But after-they had been expoſed to the Air for a 
Fortnight, they loſt intirely their Brightneſs, and 


were become ſo rich of Variol; that ſmall green 
Cryſtals of the Size of Millet- ſeeds appeared on their 


Surface. Now if the Moiſture alone was ſufficient to 
produce this Effect, there is no Reaſon, why they 
ſhould not have been reſolved into Vitriol under a 


very moiſt Sand. There remains ſtill a wandering 


foſſile Acid, which fills alſo the aerial Region, Many 
affirm, indeed, that this concurs to promote an abun- 
dant Production of Vitriol, nor muſt we by any 
Means exclude it entirely, no more than the Moiſt- 
ure of the Air. But whoever ſeriouſty conſiders 


what has been ſaid before concerning this, will own 
that there are ſome Conditions requiſite for the Pro- 


duction of Mute which we do not as Ver clearly 
ne 
Fe Wemight Het add Walen concerning white 
Vitriol, and: the other Species of factitious Virriols; 
hot we ſhall treat of theſe more at urge on another 
| Oecaſion. en 
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css LXXY, 
- Preparation of Alan. 5 
APPARATUS, 


＋ \H E Mantrale of Akin as well as 1 of 
1 Vitriel, muſt be prepared many different 
Ways, to get Allum out of them. For there are 
ſme allumingus, fat, bituminous Minerals, which, 
being heaped: yp in the Air, grow warm, ſmoak, 


erumble, and ſometimes take Flame; but this is not 


done without ſome Laſs of che Allum, and it muſt be 


prevented, by pouring Water upon and disjoining 
the concrete Heap: They finally ſeparate, and af. 


ſume the ſweetiſh, ſtyptick, nauſeous Taſte of Allum, 


which before was but little or even not perceived at: 


all in this Mineral. Some barren Minerals, as well 
as the Pyrites, require a gentle previous Roaſting, 
which being done, the Allum is at laſt produced. 
Chuſe out of this Heap a Specimen of ſome common 


Pounds, put it in a Lead or Glaſs-veſſel, and pour 


upon it three Times as much Water: Make it boil, 


and ſtrain it through a Filtre ; pour again warm 
Water upon it, and- make. it boil another T. ime, 
that the remaining Earth may be well edulcorated. 


Pour the Solutions together, and let them raſt for 
one Day and one Night together, that che Dregs 


may ſubſide to the Bottom; or ſtrain it again'through | 
the Filtre: Then let the clear Liquor be fo in- 
ſpiſſated as that it may ſuſtain a new laid Egg put 
into it: Let it grow cold again, and reſt four and 


twenty Hours: At laſt you will ſee what will be 


ptecipitated: Fot Cryſtals of Vitriol are ſometimes 
Fe and ns the Allum is 0 0 1 . 
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it is Vitrio], you + oi throw it away: But the Allum 
muſt be purified by a repeated Solution and Cryſtali. 
ration, which will be of a reddiſh bay Colour. Con. 
tinue the ſame” with what remains of the Solution, 
till it is intirely exhauſted! of Allum. 

2. But if no Allum is precipitated,” the Solution 
muſt again boil on the Fire, then pour into it about 
one twentieth Part of ſaturated Lye of Pot-aſh, ot 
one third Part of purified Urine, or alſo ſome 
Quick-lithe « Mean while, continue to boil it © If 
there is any Allum, a white Precipitate will begin to 
be expelled, when the Steareft Part of che Solution 

is conſumed : Then let it cool and reſt, and decant 
the Solution from what is preei pitated, and out of this 
remaining Solution the reſt of the Allum will be pre- 
cĩãpitated in ehe Manner already mentioned, till there 
remains at laſt a thick Liquor void of Alum. This 


done, diſſolve again, in a fofficient Quantity of boil- 


ing Water, all that has been precipitated, purify 
it by letting it reſt, or by Filtration, and reducing 
to ae according to Proc. LXXIV-/ 0.5 


The Us ond Reaſons of the Proceſs 


1 Alloi, precipitated by itſelf, confifts fs a mere 
Earth, reduced into a Form of Salt by a vague folile 
Acid. But this Earth is of a moſt fingular Nature, 

and different from the other native Earths that are 
known. For, with Chalk, Lime, and Spaad, diſ- 
ſolved in this Acid, you will produce Salts fomewhat 
like Allum, though. never perfectly reſembling it. 
But, if this Earth“ is of that Kind, the Allum is white, 
or of a light reddiſh- Colour: And when a Metal 
mixes to it in the Form of Vitriol, it is ringed with 
a bluiſh greeniſh Colour: And the Allum in this Cale 
muſt be looked upon as impure. But, it the Precipi- 
tation of Allum is performed by a Solution of a fixt 

Alkali, or of volatile putrid Urine, then, indeed, as 
well as in all Precipitations, a great Deal of the pre- 


anne! alkaline Salt Joins to the Allum: Which 
feems 
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ſeems to be the Reaſon why Allum is ſo laſting, ſuch 
is are the Cryſtals compoſed of Alkali, and of the 
vague foſſile Acid united together, and will not eaſily 
abandon its Acid in the Fire. For when it is made 
middling red-hot in the Fire, there comes out a very 
little Quantity of Acid; and if it is afterwards tor- 
mented by the oreateſt and longeſt Fire, you can 
never extort any more of it; ſo that on this Account, 
the Caput Mortuum is moſt commonly looked upon as ö 
mere Earth, which nevertheleſs is in the greateſt 
Part difſolvible by pouring hot Water upon it, and 
may be almoſt totally reduced again to its Form of 
ro" nr by a reiterated Evaporation and Cryſtaliza- 
tion. But the Alkali is poured upon it not only be- 
cauſe of the Precipitation of the Allum itſelf, but 
„do becauſe of the Separation of the Vitriol, which 
otherwiſe would ebe oificultly performed. You are 
to take Care at the ſame Time, not to add too much 
Alkali; therefore, it muſt be poured in by ſmall 
Quantities, to be repeated ſeveral Times, till you 
are ſure of a juſt Proportion. For the ſame Pur- 
poſe, an Addition of Lime is not uſeleſs, and even 
muſt ſometimes be ſubſtituted, for a greater Security. 
As for the reſt, you muſt here make the ſame Ob- 
lervations as were made about Vitriol (Proc. LXXIV). 
The remaining Earths and Dregs, being expoſed anew 
to the At ae 285m im pre gnated with Atom, but 0 
not all of them. 
Theſe Proceſſes en num; as N a8 an 5 
about Vitriol, do not always agree ſo exactly with 
thoſe, which are performed 1 in greater Quantities, for | 
a greater Proportion is commonly produced in larger 
Operations. For ſeveral Artifices muſt be ufed in 
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ith every Caſe, which muſt be underſtood from the pe- 
ale culiar Nature of each Mineral, by repeated Experi- 
1pi- ments: Whence you mult generally repeat "8 few | 
6x. MI Times theſe Examinations, before you. are © able to 
„a8 ps. 909-6 certain Judgment: 

pre- 4 
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APPARATUS. 


E have ſpoken of the Generation of Nitre 
Vor Salt-petre (Pars I. $ 437, Oc); there 
remains ahi we aud treat of the docimaſtical Ex. 


traction and Purifying of it. The Preparers of Ni. 


1 tre, commonly throw a few Pounds of the Earth, in 


which they fuſpect there is any, into a wooden Veſſe 
with double the Quantity of warm Water, and fiir 
it ſeveral Times with a Stick: Then they put two 
mall r=Diſhes of equal Weight iato one of the 
Seales of Balance that is pretty true; and a doci- 
maſtical Centner into the other Scale: They put ſome 
of the Solution drop by drop into the former, till an 
Equilibrium is obtained. They put the Scale which 
contains the Solution upon the Aſhes, or upon Sand 
chat is middling warm, to make it thoroughly dry, 
and weigh it again, to know how much there remains 
of the Centner of the Solution of Salt. Then dig 
take the Salt out of the Scale, and taſte it, 
whether it is nitrous; and put burning Coals u — 
it, to try whether it will deflagtate; which ſhews you 
that the Nitre is pure, if dent remains little or no 
Alkali at all; but if it ates and flies aſunder, 


you may judge that it contains a great deal of Salt, 


_ a the — proves the were b 
Another Method, 


ou with Bad che ene of it more exatly 
by the following Method. Take many com- 


mon Pounds, for! inſtance gs or 2815 of ni- 
' _  Erous 
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trous Earth, and mix them with once and a half as 
; much of quick-Lime and alkaline Aſhes, or add, 
inſtead of theſe, half a Pound of Pot-aſh : Put theſe 
Things into a wooden Tub of a ſufficient Capacity; 
pour upon them about the double Quantity * warm 
Water, and leave them thus for four and twenty 
Hours: It is proper to ſtir the Whole now and then 
with a wooden-Stick. Next, pour the whole Maſs 
into a linnen.- Bag: The Lye will firſt paſs 2 
, turbid; pour it again into the Bag, to ſtrain 4404 
6 cond Time; which done, it will be Wap nd 
. yellow. This done, let it boil in a large Kettle, till 
. lo much of the Liquor be diſſipated, as that a ſmall 
n Drop of it let fal u upon a cold Surface may congeal. 
| Take the Kettle from the Fire, and let the Solu- 
x tion cool for one Day and one Night: You: will ſee 
0 whether any Cryſtals (Part I. $ 21.) are produced. 
0 Dilute the remaining Solution in the double Quantity 
orf warm Water: Then inſpiſſate it, and let it cool; 
e Repeat the ſame as long as Cryſtals will be produced 
n by the Solution: There will remain at laſt athjck tat. 
h Liquid, which may indeed be inſpiſſated, but will: 
d not turn to Cryſtals, and ealily runs to Water ain 
, in the Air. | 
5 3. If you are willing to have. the Cryſtals: 34 5 
y pure, diſſolve them in eight Times as much Water; 
« Wl filtrate them through a Paper; add to them a fe- 
f Prachms of Quick-lime, and make them digeſt with 
u t a whole Day. Drop into this Liquor a few ſmall 
0 Drops of an alkaline Solution. If, a little after you 
7 ſee imall Clouds in the Solution, go on, till it is no 
; longer turbid: It is never neceſſary to drop above 
half an Ounce into it. This done, fiitrate it through 
a Paper; evaporate it in a ſhort Glals- Cucurbite, and 
when you ſee a ſmall Pellicle, let it grow cold. The 
ſlower it cools, the larger and finer the Cryſtals will 
be. You muſt always dilute the Reſidue with the 
double Quantity of warm Water, betore you expoſe 
it to the-Evaporauiop, and repeat the Cryſtallza- 
tion, till the Nitre is entirely exhauſted. 2 


Ee _ The 
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Type Uſe and Reaſons of the Proteſi. 


I. Nitre is produced out of ſoft Earths * impregnas 


ed with fat and ſaline Particles of vegetable and animal 


Bodies apt to come to a Putrefaction. But Nitre is ne- 


ver found perfect in them, unleſs fixt Alkali, or a limy 
Farth be joined to them. It is then proper to add 


Alkaline Salts to the Earths in which Nitre is to be 


generated, or at leaſt to mix alkaline Aſhes or Lime 


to them, while the nitrous Earth is boiling for a Lye, 


For, it is certain from unqueſtionable Experiments, 
That theſe Things enter really into the Compoſition 
bf Nitre. This is plain, from the abundant Quantity 

of Alkali that comes from Nitre by Means of a very 
ſthall Quantity of Coals of Vegetables, having no fixt 
Alkali in them, ſuch as proceed from Muſtard ſeed, 


und the like: For if ſuch Coals being put upon melted 
Nitre, detonate with it by increafing the Fire to 
high Degree, and the Maſs is brought to a Fuſion 
like Water after the Detonation is compleäted, you 


Will have above one Half of fixt alkalitte Salt, with 


regard to the Nitre employed; unleſs ybu have flung 


much of it out of the Veſſels, on Accoumt of tbeir 


ſmallneſs, or by putting imptudently too much Char- 
coal at once. This Aikali is called xt Mitre, and 


1s à little leſs Fuſible than any other pure fixt Alkali 


decauſe of the ſubtil calcarebus Earth which is in it, 
Nor does there then remain any Veſtiges of Nitre in 
ir, Which is detected by pouring in Oil of Vitro! 
to a perfect Saturation. For, if there remains any 
Nitre, this Reßdue will affect the Noſe with an 


Large Quantities of Nitre are extracted at Paris, ort of the 
Rubbiſh of old Euildings; which are thereall made of Stone and 


7 N e 'The greateſt Quantities of Nitre, whereof the Con- 


ſumption is now become ſo great for the making Gunpowder, an 
a brought from the Eaft-1ndies; but it Is not yet known to us whethe 

it is an artificial Compoſition made by the Inhabitants of the inland 
Countries, or whether chere really are any Mines of native Sal 
petre, or any natural Earths, aut of which it can be N 
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Odour of Spirit of Nitre, by expelling the Spirit 

of it. This Preſence of xt Alkali in Nitre, is like- 

wiſe teſtified by the Regeneration of it out of Spi- 

5 tit of Nitre and Alkali. Nitre agitared with a ſtrong 
APFire, in a ſtrong open Crucible, is at laſt diſſipated 
| in Form of Smoak (Proc. XIV), there remaining a 
j very mall Quantity of Alkali; which is, however, 
1 likewiſe diſſipated by continuing the Fire, becauſe 
it is not abſolutely fixt. Moreover, the ſuperfluous 


N calcareous; Earth, which has been introduced. in a 


1 faline Form, by the Spirit of Nitre, and is contained 


5 in the Lye, is precipitated by the fixt Alkali. This 
appears in great Quantities, eſpecially in the laſt re- 
Wl aioing Lye of the firſt Cryſtallization, unleſs it has 


r been already precipitated, during the boiling of the 


ve Lye itſelf, by the Abundance of Alkali: It is called 


m white Manganeſe. But we are informed, by drop- 


od ping! in Oil of Vitriol, that there is Spirit 0 Nitre in 
this 020 85 11 0 if it is Annes with this Oil. the 


„ 


ink 01 2. 17 Nie itre is 18 a ſecond "OH it is gilt 


no il P purer. The ſmall Clouds which appear at the Inſtant 
of the dropping in of the alkaline Solution, pro- 
150 from the {mall Reſidue of white Manganeſe: 

, the. marine Salt is thoroughly ſeparated by this 


than/thoſe which are produced in the Cryſtallization 
of the Reſidue : Which is confirmed by the Diſtilla- 
tion of this with Oil of Vitriol (See Ne. 1). 


.carthen- Veſſel: For, let it be glazed ever ſo neatly, 
yet, all Salts, even the fixt aikaline ones, are not 


gelbes valy abſorbed. thereby, but even find ſo ready 2 
n P allage. through them, that lanuginous Cryſtals ur- 
Sali 


round dane Velſel on't the Outſide. 
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1 — 5 Operation, becauſe it being eaſily diſſolvible 
in Water does not turn ſo eaſily to Cryſtals, as 
Nitre: Therefore, the firſt Cryſtals are always purer 


3. Mean while, take Care, never to make the 
Evaporation and Cryſtallization of the Salts in an 
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. try ſaline IWaters. 
APPARATUS. 


Al-gem may be extracted bmply out of Earths 
and Stones with warm Water. But ſaline Waters 
wg be purified, by either Filtration, or Reſt. Let 
ſeveral Pints of them be inſpiſſated by a ſtrong Boll. 


ing., till a thin Pellicle, or ſmall Cryſtals appear on 


the Surface of the Liquor. Next, the Fire muſt be 

diminiſhed, that the ſaline Brine may be only mid- 

dling warm, and ſmoak : The Ciyſtals which were 
"ſmall at firſt, will grow of a larger Size: They 
are of the Figure of a hollow, truncated Pyramid, 
open at the Baſis, made of a Heap of ſmall Cubes, 
which being become large at laſt ſink to the Bottom 
of the Solution. But, it you uſe a ſtronger Fire, the 


Whole Surface of the Brine will be covered with an un- 


formed ſaline Cruſt, which hinders all further Ex- 

balation, unleſs you break and precipitate it to the 
Bottom. When ir is ſo far inſpifſated, as that the ſa- 

line Cryſtals may be almoſt even with its upper 9ut- 
face; you. muſt decant the Brine from the ſubſiding 
Cryſtals, and this muſt be inſpiſſated | in the fame 
Manner: The Cryſtals of Salt being collected, and 
8 dried 117 a gentle Neat, muſt at laſt Le weighed, | 


'T be Uſe ad Reaſons of rhe Proc. 


N Mage may plainly ſee from theſe, "Proceſſes, how. 


common Salt may be. ſeparated from , other. Salt 
— ealily- tutning to Cryſtals, and chiefly. from Nite. 
For ſoine + Saks are e ee and In-ſaall "on 
XIE 111452375 ih ni diiſolvec 
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ifolved 3 in cold Water, but they melt moſt quickly 
and in great Quantity in warm Water. Such are 
Nitre, Tartar, Tartar vitriolate, all Vitriols, Allum, 
Sc. ſome of them melt eaſily enough and in good 
Quantity, equally in cold and warm Water ; nay, 
even in the Air, when they have abſorbed the 
Moiſture of it: Add though they melt a little 
quicker in warm than in cold Water, yet the Differ- 
ence is very ſmall. Of this Nature are, common Salt, 
vegetable fixt alkaline Salts, and even ſeveral neutral 
5 Salts diſſolvible in the Air. Therefore, the leſs the 
5 Difference of the Quantities of the Salts which are 
et diſſolved both in warm and cold Water, is, the leſs. 
Quantity of Cryſtals you will get, and on the con- 
M trary. You will underſtand this better, if illuſtrated 
e by an Example. Let Nitre be diſſolved in cold Wa- 
ter, to a Saturation; and the Solution boil. in an 
le open Veſſel : The Water will be ſo diſpoſed by the 


J Heat, as that a much greater Quantity of Nitre may 
d, be diſſolved, beſides what is already ſo ; Which may 
85 be exaſily experienced. But, ſo ſoon as the Water be- 
m gins to be diſſipated into Vapours, it at laſt dimi- 
be niſnes to ſuch a Degree, that it can no longer con- 
N- tain all the diffolved | Nitre, which being then at the 
n Surface which is leſs warm, is nevertheleſs firſt of 
le 


all deprived of its Water, and expelled in Form of 
a ſmall Pellicle, which retards the further Evapora- 
tion. If you continue to inſpiſſate by increaling the 
Ng Fire, the whole Nitre turns to an unformed Maſs : . 
But, if the boiling Solution is put in a cold Place, 
there remains as much Nitre in the Solution, as may 
have been diſſolved in that Degree of Cold, by a 
Quantity af Water equal to that which is in the So- 
lution, The reſt is ſeparated in Form of Cryſtals, that 
18, above half of the Nitre, it the Acmoſphere 1s 


0" Wl very cold; and leſs, if it is very warm. Apply the 
as game to Brine But as a cold and very ſaturated So- 
5 lution of common Salt admits but very little more 
Uty 


Salt, if it is made warm, the ſmall Cryſtals appear 
at the Surface, in the very Beginning of the Evapo- 
„ ration, 


ved 
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ratlon, and) are very little increaſed when the Brine 
grows cold. New, if you ſuppoſe that Solutions of 


Nitre and Salt are mixt together, and conſider, at the 
ſame Time, that the Salt "will be better diſſolved by 
cold! Water than the Nitre, you will eaſily conceive, 
why the Cryſtals of the Nitre are ſeparated, WAI 
hy Zult f ſerrteins in thee er 215 


Our chief Def 01% not require chat we ſhould 


give in the following Proceſſes a compleat Account 
of the Art of making Glaſs. It will not be uſeleſe, 
here to inſert only a few Proceſſes concerning Glaſſes 
tinged by Minerals, and to add thoſe Things which 
are" "neceffary to underſtand the ſaid Procefles. For 
one has attempted to gueſs from the Colours which 


B Ghiffſs borrow from the Minerals that are mixt with 
thew, what Kinds of Metals they did conceal, 
- herefore, you will plainly ſee from the following 


Procefles, whether this peculiar Kind of Trial may 


be 1 and how far | it may be carried. 


PROCESS LXXVIII. 


| To is bow much Glaſs, the Caput Mortuum of 


Cobalt or of Bi fmuth, wil be able 10 change int 
Sue Smalt. 


APPARATUS. 


\ HUSE clean fuſible ghd or n that 
are White, or at jeaſt that can be rendered ſo 
by Calchnition: put what Quantity of them you plcale 


into a C rucible, and expoſe it to a pretty ſtrong Fire: 


Pour the Maſs quite red-hot into a Prough full of 
cold Water. By this Means, the fmall Stoncs will 


be ſplit, and rendered fitter for a more eaſy Pulve. 
rization; Four out che turbid WR," and grind 


your 


; 
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your Stones thus prepared in a very clean Iron-mortar, _ 
An very hard, Pieces of, Forgbyry, to K U 
Powder, 


2. ake four Parts of this Powder, as much of 
Pot-aſh, or of ſome Other alkaline fixt Salt well pu- 


rified, and one Part of Cobalt well roaſted, or of 


eliquated Biſmuth-Ore, both likewiſe comminuted, 
and pound them together in a Mortar, that they may 
be thoroughly mixt: Let them melt for a few Hours 
in a well tried Crucible covered with a Tile, in a 
moſt violent Fire having a Draught of Air, When 
the Crucible is taken out of the Fire, cool it by 
ſprin kling it with Water, and then break it: Exa- 
mine the ſmall Bits of Glaſs, whether they are opaque, 
of a very dark blue and almoſt blackiſh Colour; 
and finally, whether they are ground to a finer Powe 
der, and appear of a pleaſant light blue Colour, If 
the Colour is too light, and the larger Bits of Glaſs 
almoſt . tranſparent, you muſt add two or three 
Times more of Caput Mortuum of Cobalt, or of Biſ- 
muth 3 ſubſtracting ſomething, if the Colour proves 
too deep. 5 : 
3. If inſtead of the firſt Mixture, you by Glaſs 

pretty tranſparent, without any Colour, and already 
made of Flints and Salt, it will be the ſame Thing : 

But as this is refractory not only of its own Nature, 
but is alſo rendered fuch by the Cobalt, it is proper 
to add moreover one third Part of Pot-aih win re- 
pea to the Cobalt. 


7 be Uſ and Reaſons of the Procels, 


T7 This Fand which tinges Glaſſes wich a blue 
Ga has been found only in the Cobalt of Arſenick 
and Biſmuth, and it may be known ex tempore, if you 
but melt it with two or three Times as much Borax, 
on Account of the ſpecifick blue Colour which it gives 
to this Salt. It is not metallick: At leaſt, Artificers have 
not been able, by any Methods hitherto-known, to ex- 


tract any Metal out of them; unleſs there remains per- 


E e 4 haps 


* « 


Which, being collected in larger Preparations of 
this Schalt, is commonly poured off before it is flung 


rg bo irtle Biſmuthinthe Capit Mortuum, the Regulus 


into Water, leſt all ſhould fly about, wirb great 


Danger to the Operators, or the Houſe be ſet on 
Fife.” But there are Cobalts void of Biſmuth: Nor 


is even this Colour produced by Biſmuth; nay, 
Glaſſes melted with Bilmuth are tinged. with a pecu- 
| Yar purpliſn Colour: In ſhort, this Colour can no 
Way be derived from Copper, nor produced by any 
| Artifice whatever. But Smalt is produced betiet 

from one Species than from another; and is made 


of the beſt Kind, out ve” the at Mortuum of the 


Ore of Bifmuth. 


2. As for the reſt; you are to obſerie that this 


Blue Smalt contains a great deal of Arſenick : Be. 
cauſe it moft ſtrongly adheres to all Salts and Earth, 
and emits, when melted in a violent Fire, an arſe- 
nical Fume, different from the Vapours of fixt alka- 


line Salt detained by a great Fire. The managing 


of it with Copper, and finally the Solution of this 


Smalt by a great Quantity of Alkali both in Fire 
4nd Water, ew this to be true. I 


of PROCESS LAXIX: 


7, fud ot de bat Sort of Metal lies bidder” in an Or: 


anknoun, from the. Colour it gives 40 Claſſes 


58 4 25 8 A R A 7 U 8. 
5 OAS your pulverized Ore in Elte Arong 
N enough to make it middling red hot, in a 


ved that is covered, to keep all 'F ilthineſs from 
falling into it, Mix a few Grains of this Powder 
with one Ounce of cryſtalline Glaſs reduced to a ſub- 
tile Powder; taking all imaginable Care, that no- 
thing metallick, or of any other heterogeneous Body 


that tinges Glaſſes, may mix to it. Let them be in 
| 251 for ſome Hours, in a Fire, having a Draught 
et 
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of. Air; then, take out the Veſſel; let it grow cold, 
and then break it. They endeavour to judge from 
the Colour of the ſmall Bits of Glaſs, what Metal, 
or metallick Earth, was contained in this Ore; for 
laſtance, from the grcen Colour they conclude that 
it contained Copper, from the. greeniſh ruſty, that 


Iron, from the whitiſh and milky, that Tin, Sc.“ 


and ſo on. If the Tincture is not ſo ſenſible, the 


Operation muſt be repeated with WES a e 
ae, of the Ore. = 


27 be Uſe ond Reaſons of the Proceſs 


I. This Method of trying Ores has not yet been 
made uſe of enough, ſo that one may conclude any 


Thing certain from it. I ſhall boldly ſay, that in 


moſt Caſes you cannot with any Probability conjec- 
ture what Metals lie hid in Minerals; And that 
there is no thinking of the Quantity of them. The 
following Obſervations render the Thing very diffi- 
cult, and even makes one deſpair entirely, that ever 
the Art of making Glaſs, as to the tinging them with 
metallick Colours, will be brought to Perfection, 
and the Art of Aſſay ing Metals be ſufficient to that 
Purpoſe. | For firſt, the Colours of Metals, 


"at "WK "091 Stones are fappoſed, in their natural State, to be origi- 
nally of two Clafles, the Adamantine and the Cryſtalline; it they. 


are found in their Matrix's untainted by any metalline Subſtance, 
they remain pure Diamonds of the cleareſt fineſt Water, or Cryſtals 
perfectly traniparent ; but if a Diamond is tinged with Lead, it 


appears yellow.; if with Copper and Iron, it becomes green; and if 


with Cinnabar, it makes a moſt beautiful red, and then changes! its 
Name to a Ruby, and loſes of its Hardneſs in Proportion to the 


Mixture of the Metal with it. A Cryſtal tinged with Iron becomes 
2 arnate; with Copper and an Alkali, a Sapphire; with Copper and 


an acid; an Emerald; with Lead, a 'T'opaz and a Jacinth; with Gold. 
a Chry ſolite ; with Copper and Iron, an Aquemarine, and 6 on in 
many Varieties (See Woodward's Method o Foffils, p. 23, & Seq. * 


and each of theſe latter may be imitated, by mixing Preparations 


of Metals with the fineſt white flint Glaſs, by which Method all 
Sorts of Gems being counterſeited, are called Paſtes, and are uſed 


10 take off Impreſions of Feige Juaglta'; and Cameo 1. 


whether 


426 i 
whether fimple or mixt in any Proportion and Man- 
ner-whatſoever, whether calcined or joined to Glaſſes, 
differ very much according to the Degree and Dura. 
tion of the Fire, which you have employed during 
the Calcination of the Metals, and the Fuſion of them 
with Glaſs when they are melted; fo that it is hardly 
credible, that the ſame Glaſs, taken out of the Fire 
at different Times, ſhould appear under ſuch a Va- 
riety of Forms; nay, that the Colours of it ſhould 
vaniſh entirely. Secondly, there are Metals the Cal; 
of which give Glaſſes a light Colour, and others which 
being calcined. make them of the deepett Dye; 
Whence it happens, that when ſuch Bodies are mivt 
together, the Colour of the one or the other grows 
quite obſcure, and vaniſhes entirely. Bur, there are 
ſeldom Ores, in which one ſingle Metal lies hid alone: 
And there are almoft always two or more of them 
joined in the fame Matrix, and in a Multitude of 
Ways, Proportions, and Qualities. Burt then the 
Colours reſulting therefrom, are of the greateſt Va. 
riety diſtinguiſhable again by the Eye, but impoſſi- 


dle to be deſcribed, and fo infiaitely multiplied, that 


— the moſt experienced Artificer could hardly indicate 
the leaſt Part of their Cauſcs. Other Metals, on the 


_ contrary, will not manifeſt themſelves at all by any 


Colour, in ſuch a Mixture, Let there be, for Inſtance, 
Ores, in which Lead and Copper lie hid in many 
Proportions, the Copper, however, not being in too 
ſmall a Quantity therein. Melt one Ounce of cryſtal- 
line Glaſs with a few Grains of this Ore : The Co- 
jour will prove of a bluiſh green Dye, and the Lead 
that was hidden in that ſmall Quantity of Ore, 
though it were ten Times more than the Copper, 
will not in the leaſt betray its Preſence by the Co- 
lour, nor will the ſpecifick Hardneſs and Weight of 
the Glaſs be ſenſibly. increaſed by fo minute a Quan- 
tity: If you add a great deal of the Ore, the Colour 
will be totally obſcured by the Copper. The fame 
will, in this Caſe, take Place in Tin, Silver, Gold, 
and Antimony. Thirdly, there are other Bodies 
l e „ 
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not metallick, which not only give Glaſſes the deep- 
elt Colours; but alſo reduce the deſtroyed Colaurs 
which had been firſt produced by Metals. Such are 


the Capita Meriua of Cobalt and Biſmuth, ſeveral 


Bodies merely terreſtrial, inflammable, fuliginous, 
&c, From theſe Matters of Fact it is plain, that 


| theſe Vitrifications ought to be performed with the 


utmoſt Care and Circumſpection, and much more 
neatly than all the other chemical Operations; ſince 
they may be diſturbed by ſo many very ſmall and 
hardly perceptible Cauſes, 

2. I ſhall, in favour of thoſe who love to make 


Experiments about Vitrifications, there ſhew in a few. 


Words how they can be performed conveniently 
with the leaſt Apparatus and Expence: For which 
Purpoſe, I ſhall, to the beſt of my Power, here col- 
lect and mention what Authors have told us on this 


Matter, and what I myſelf am ſure of from my own 


Experience. The Authors who have given us the 
Things chiefly appertaining to our preſent Purpoſe, 
are Antonius Neri, an /talian Prieſt, on whoſe Works 
Dr. Merret has given us a Commentary, and tran- 
ſlated them from the Italian into Engliſh, and then 
into Latin. Kunkel has added Notes to both, more 
valuable than the two foregoing, as he has confirmed | 
what was true, mended the Errors, and, what is 
much more, unfolded immenſe Difficulties by them 
left unravelled, the whole written in the German 
Lang uage *, 

"The Furnace that is neceſſary for theſe Experi- 
ments, is repreſented in Tab. VI. Fig. I, II, and III, 
and deſcribed at the End of this ſecond Part. 1 have 
at laſt, by much Experience, ſo adapted this Furnace 
to thele Operations, that a much more violent Fire 
may be applied to the Veſſels, and many of them be 
put at once into it, and the Roaſtings and Calcina- 


Hom, here requilite very long, may be performed i in 


* * will ſoon be publihed in E * y bing 2p tranſlated 
by the. in genious Dr. Hampe. 


the 
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hes {tron geſt Fire. 


intended Uſe. 


MY 1 


the ſame Fire. I hall then deſcribe this Furnace, ſo 


as that it may be eaſily conſtructed by any attentive 


Reader : And for the clearer Underſtanding of this 


Matter, I have given the Figure of it to be ſeen at 


the End of this Book. | 
For the Matter of it, chuſe Sranch that will bear 


You will cafily obſerve this, if 
you uſe a Stone for the Support of a Crucible, in 


which, for Inſtance, a firong Fuſion of Copper is 


performed: If this Stone docs not adhere to the Bot- 


tom of the Crucible when it is taken out, nor looks 


to be run to Glaſs; except perhaps it has a very thin 
vitreous Cruſt, nor contracts Chinks, and preſerves 
its Hardneſs when grown cold, it is very fit for the 
You may inſtead of Cement ule a 
clayey * Matter, of which the ſame Stones, or 
Bricks Þ+, and the docimaſtical F urnaces are made. 


But your Stones muſt be ſo fitly adapted to each 


other, that the thinneſt Stratum of Lute may be 


| ſafficient to conglutinate them. 


Let the Room: in which it is to be conſtructed, 
: ad a Chimney. 


Draught to the Smoak : 


that gives a rapid Motion and 
All the large Paſſages 


opening to the Air mult be ſuch as may beſhvr, and 
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the Furnace be made near this Chininey, in ſuch * 
Place, as that the Artificer may freely move round it. 
The outward Figure of the Furnace may be cylin- 


drical and arched at Top. Let the outward Diame- 
ter be twenty four, or more Inches, according to the 
Difference of the Stones; the Heig! ht muſt be forty 


right Inches: The T hickneſs of the Wall, where it 


1s thinneſt, muſt be four or ſix Inches at leaſt, The 


in ward Cavity is divided into four Chambers, which 


are formed according to a parabolick Line. The 


lowermoſt ſerves fore an Aſh- hole, and is twelve In- 


ches high, 125 its greateſt Diameter at Bottom four- 
teen Inches. 


bola is ſelf⸗ evident. 


Whence the Deſcription of the Para- 


my Wikdfer Bricks, 
with 


Let this Arch be open at Top 
5 Windſor Loam or Sturbrie ge Clay will anſy er this Purpoſe, 


* 


of 
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with. an Hole ten Inches wide; ſo that there may be 
elt in the Back of it, a Margin two Inches broad 
round, the Cavity of the Furnace, , This Margin 
ſerves to ſupport priſmatical, quadrangular, Iron 
Bars, which muſt be put upon the round Hole, inſtead 


of a Grate, Theſe Iron- bars are faſtened with a Stra- 


tum of the beſt Luteof the ſame Thickneſs of the Bars, 
at the Place where they reſt upon the Margin. This 
Lute muſt be neatly ſmoothed, that ſmall Veſſels may 


be ſet upon it all round. Leave at the Baſe of the 


Aſh-hole, a ſquare open-Door, ſix Inches broad, four 
Inches high, with an Iron Door hung on Hinges. | 
The other Chamber built upon the foregoing, is 2 
fire-Place to put in the Fuel of the Fire, and of the 
lame Breadth and Height as the foregoing ; unleſs 
the Stones it is made of are leſs durable in the Fire: 


For, in this Caſe, it muſt be a few Inches broader, 
and be covered over with a Cruſt as many Inches 


thick, of the beſt Lute that will bear the ſtrongeſt, 
Fire, Let the Top of the Arch be perforated with a 
round Hole ſix Inches in Diameter, round the Cir- 


cuit of it the Arch muſt not be thicker than a Fin- 
ger's Breadth. Let there be upon the Back of this 


Arch a Pavement four Inches broad, to put the Veſ- 
ſels upon. Make in the Circumference of - this 


Chamber ſeven equidiſtant Doors, fix of which muſt 


be four Inches broad, and as much high, and the 


ſeventh two Inches larger, all of them arched at 


Top. Let the Baſes of them be the Height of 


two Inches diſtant from the Margin upon which the 
Iron- Bars are fixt, which Margin \ muſt be conſidered 


as the Pavement of this Chamber. Let the Wall 
at the Baſis of each Door, and at the above men- 
tioned Interval, be cut out on the Inſide to one third 
Part of its Thicknefs,: But, let all the Doors be of 
Iron, hung on Hinges, and made in the ſame Man- 


ner as Part I. § 239. No. 4, coated two Inches 
thick. When ſhut, they muſt be received into a 


Groove, cut on the wal in the Wall, of the ſame 
Depth as that of the coated Door, and but a few 


Lines 


—— — — — — 
- — — 


Liges broad : Let there be beſides a ſmall Hole af 
the Top of each Door, that one, may convenient 


Nan nene, ON eh. 

"The third Chamber built over this, is perfedly 
like the two foregoing, except that the Arch is a fey 
Inches lower, and there is a quadrangular Hole com. 
municating from this Arch into the fourth Chamber, 
not in the Middle but towards one Side, and cut equi. 


lateral, being four Inches ſquare. 


Breadth to the foregoing, and only eight Inches high. 
On the Side oppoſite to the Hole which from the 
other Chamber communicates into this, at the Height 
of two Inches above the Pavements, let there be a 


W 


: 


U ſſe this Furnace in the following Manner. Make 


this, Chamber. As to the Choice of the Fuel for the 

making of a ſtrong Fire in general, obſerve what 
follows. If you have a Mind to urge with the 
ſtrongeſt Fire a Body ſurrounded on all Sides with 

Fuel, you muſt in this Caſe chuſe the Coals that are 
of a mall or middling Size, nor muſt you put be- 
tween the Grate and the Veſſel which contains the 
Body to be changed, a Support higher than three 
Finger's Breadth, if the Veſſel is very large; 
nor lower than one Finger's Breadth, if it is very 
imall. But, if the Veſſels are put at the Side, or 
above the Fuel, as is molt commonly done in this 


* 
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Furnace, that they may be expoſed to a ſtrong Heat, 
and to a very quick Flame, you-are to chule larger 
Pieces of Wood and Charcoal. - Now, if you open 
in the Wall of the Room, a Hole ſomewhat larger 
or at leaſt equal to that which:is at the Bottom of the 
Aſh-hole, and make a Pipe or Trunk of Iron- Plates 
leading from the former into the latter, and on the 


other Hand ſhutting the Room very cloſe all round, 


that the Air may not ruſh in too freely; then, the 
Blaſt of Air that paſſes through this Trunk, is the 


ſtronger, as the Chimney of the Room grows the 
warmer: Whence the greateſt Degree of Fire pro- 


duced by a Draught of Air, is at laſt obtained. But 
the Fire will be of the utmoſt Strength at the ſmall 


Doors of the fecond Chamber, ſo that a few Ounces 


of Copper being flung without any Addition into a 
Crucible that 1s red-hot there, will melt in a Mi- 


nute, being agitated by a Fire greater than is neceſ- 
fary for the pouring of Copper into a Mould, to re- 


preſent any certain Figure. The Veſſels are put in 
through the ſmall Doors, and are put upon the Mar- 
gin, wlereon the Iron- Bars which form the Grate, are 
placed. Tou may place as many Veſſels round the 
Circumference of the Chamber as there are Doors in 


it. The Veſſels which are put in, before the Fur- 
nace is perfectly warm, may be put upon a low 


Support, made of a Stone one Inch thick, and not 


ealy to be vitrified. You may lee and try the Mat- 
ter in the Veſſels, through the ſmall Hole made in 
each of rhe Doors that are hung on Hinges. In the 


third Chamber, you may, on Account of its Pavez- 
ment's being much broader, put a double Row of 
Veſſels therein, that is, twelve in Number, or more, 


il they are of a middling Size. The Fire is milder 


in this Chamber than in the foregoing, viz. a mid- 


dling melting Fire. Finally, the Fire is much more 


gentle in the "fourth and uppermoſt Chamber, and is 
of very great Uſe for Calcinations and Roaſtings, to 
be made in a middling Fire: But then, indeed, the 
Velltls do but grow red. hot there. If you have a 


Mind 
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Mind to put your Veſſels in the Furnace A) hot, 
they muſt be previouſly made very warm; then, 
they are able to bear the Heat in the fourth Cham. 
ber, out of which they may at laſt be put into the 
Third or Second, when they are already red-hot. 
Lou muft, before this Furnace: is conſtructed, 


malte an Apparatus for ſeveral Operations: And thus 


you will perform a great many Experiments, with 


very little Trouble and Loſs of Time: So that! 


can aſſure my Readers, that none have been more 
agreeable to me than thoſe I have made in this Fur: 
nace, though they are extreamly tireſome by any 
other. Method, on Account of the ſtrongeſt Fire 
which muſt be continued ſo very long. I do not 
indeed exaggerate, in ſaying that all the Operations 
are twice as eaſy, when you know how to make 4 
right Uſe of this Furnaſce. 
Poor want of it, I formerly ofed with Fa Succeß 
the Athanor deſeribed (Part I. Plat. IV. Fig. 1.) by 
applying to the Afh-hole of it a Wind-pipe, Fike that 
applied to the foregoing : I put the Veſſels that 
were ſer upon low Supports, into the Chamber next 
to the Tower: I took quite away the Iron-Lamina 
5 which intercepted the Paſſage of the Fire: I ſtopt 
the fore part of the Chamber, with a Wall made of 
Cement and Brick, in which I left two ſmall Doors, 
to introduce and take out the Veſſels, which Doors 
might be ſhut with Stopples. I placed the Veſſels to 
Which the ſtrongeſt Fire was to be applied, next to 
the Hole which conveyed the Fire from the Fire- place 
that was in the Tower, into this Chamber: And 
thoſe which required a more gentle Fire, I placed 
in the Middle, and over-againſt the foregoing : But, 
as the Stones were not of the beſt Kind, and the Fire, 
continued for two Days together, was moſt violent, 
the Furnace was almolt deſtroyed, and the Supports 
of the Veſſels almoſt immerſed in the vitrified Stones; 
though no Glaſs had run out of the Veſſels : Which 
mul be A with all imaginable Care; for, if it 
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happens ſo a Number of Ls, your Ferenc will ; 


be totally deſtto yed. 


They uſe for their Veſiils i in Part. common Cruci- 
| bles, and melting Diſhes, which are put into the 


Furnace either open, or covered with T Hes. - But, if 
you have a Mind often to try and ſtir up the Matter 
within them, and are at the ſame Time to avoid the 
falling of Aſhes, which fly about, into the Veſſels, 


you tuft make an Hole in the upper Part of the Veſ- 


fel on one Side, and then cover it with a Tile to be 


faſtened with Late. Tou may alſo make on Pur- 
poſe ſmall cylindrical Veſſels “, ſhut cloſe at Top, 
having a like Aperture. If they are put into the 
Furnace, theit Opening muſt look towards the Door. 
It you ule triangular Veſſels, the Angle muſt look 


towards the Centre, and the oppoſite Side towards 


the Door : For, if you neglect this, the Veſſels will 
_ ＋* * as they are put in. Therefore, we will 
the Methods of making figured Glaſſes; 


—— the Compoſitions of them. 


ed ea giveta conceal De 6nitionof Glaſſes * 
(Part I. 88. Shot. 4512.) They are in part tbe 
again be ſubdivided, . Into 


fimple onts, which may 
merely terreſtrial, to which Claſs all the vitreſcent 
Stones do belong, and it is all one whether they are 
crade* or already melted : For, the erude vitreſcent 


Stones have all the Characteriſticks of Glaſs. 2. In- 
to metallict, that is, the Metals and Semi- metals; 

all of which, except Gold, Silver, Mercury, and 
Arſenick, turn to Calxs properly ſo called, by Means 


of a gentle Roaſting, and into Glaſs at laſt, by 
applying a ſtronger Fire to them. They are alſo in 
part compoumued ones. Now they are compoſed ei- 


thet of the ſimple Ones juſt mentioned, or alkaline 


and neutral fixt Salts are added to them, of which 
we are * going t to treat in a more nn Manner, 5 


ee of ore: Clay. _ 
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that are known: On which Account it is not to be 


diſſolving Virtue is ſo much increaſed, that this little 
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7 be * of common Gloſs, and the Extraftion of p 
| Salts out of Mes, for the N Fit. 5 


APPARATUS. | 0 


LEALINE fixt. Salts produced out of 
| burnt Vegetables, melted together with vi. 
4 Earths, turns to what is called common Glaſs, 
The alkaline Salt, with its Malrix Earth, that is, 
Salt- aſhes remaining after the burning certain Vegeta. 
bles, being melted in a ſtrong Fire, turn to Glaſs, 
with which you may likewiſe melt a Quantity 
of Sand, or of pulverized Flints, which may be 
in greater Proportion, as the Aſhes were more Sal. 
This Glaſs is the hardeſt of all, more refractory in 
the Fire than the other common Glaſſes, perfect 
reſiſting the Air and Water, and all liquid Menſtrua 


eſteemed leſs than the fineſt cryſtaline Glaſs, becauſe 
ol its vaſt Uſefulneſs. Its Colour is commonly of a Wl - 
dark green Dye, ſometimes quite opaque and black, 
The Reaſon of this incomparable Durableneſs con- 
fiſts in the perfect Mixture of the Salt and the Earth, fu. 
as likewiſe in the great Quantity of the latter, where- Ga 
by it ſurpaſſes the former much more than in any i 
other Glaſs. Salt, for Inſtance, is moſt equally and 
minutely divided through the Aſhes; whence its WF 1 


Quantity of Salt is able to bring ſo great a Quantity BI... 
of a very refraftory Earth, to a State of Fulion. w. 
The Aſhes being deprived of all Salt, by repeated 
Roaſtings and Edulcorations, and rendered lo pute 

as to be uſed for the making of Coppels, if you mix M1,. 
them again with their proper Salt, and put them in 
the ſtrongeſt Fire fit tor melting Glaſs, it will as 
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be poſſible to bring them to ſuch a Degree of Fu- 
lion, as that tractable Glaſs to be figured by blowing, 
may be made out of them; though this Salt lying 
ſtill hidden in its own Earth of the ſame Kind, was 
able to diſſolve not only the ſaid Earth, but alſo | 
one third Part, and even more, of the Sand which | 
had been added over and above. 
2. To make clear common Glaſs more tranſparent, 
you mult extract the Salt out of the ſaline Aſhes of any 
Sorts of Vegetables. But you muſt chuſe Vegetables 
that have been gathered in their perfect Growth, not 
expoſed long to the Injuries of the Air, nor very 
old neither: For, the Rains and the Air itſelf at laſt 
waſh off and conſume that, out of which fixt alkaline 
Salt is afterwards to be produced by Fire. Norcan 
you even produce out of all Vegetables, a Quantity 
of fixt Alkali that will repay your Charges and 
Troubles: You muſt conſult the Experiments of Che- 
miſts upon this Matter. All theſe Salts are perfectly 
the ſame, after they have been duly purified, as is 


be obſerved by Kuzkel : For this Reaſon, it is altogether 

ie needleſs, to prepare, for the compoſing of Glaſ: 1 
* WH fo many Salts, ſo difficult to be got, and on this Ac 
*. count io very dear: Since a ſingle Kind of Salt ex- 

i tracted out of the vileſt Vegetable, is as good and 
"2 


ſufficient for your Purpoſe, as all the others toge- 
| ther . The extraction of Salt out of the Aſhes, 
and the Purifying of it is performed, 1. By Solution 
in about three Times as much warm Water, with 
which the Aſhes muſt boil for a while, and be fired = 
now and then with a wooden Stick, 2. By ſtraining - 
through a filtrating Paper, or through a Linnen- bag: 
Which muſt be repeated by pouring back the Water 
over and over again, till the Lye paſſes through quite 
clear, 3. By Evaporation, which is performed | in an 
lron- pot well cleaned of all Ruſt. During the Eva- 
poration, you are to avoid that any Alhes ſhould 


* The Sea. weeds, 3 that Sort called Kali or Glaſs- 
Fort, abounds moſt with ns Sort 0, Salt. | 
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fail into it, and you muſt make under it a Fire that 
makes it bot] gently : But you muſt firſt have a ſuf- 
cient Quantity of Lye ready, that you may be able 
to fill the Pot eight or ſix Times at leaſt. Nor muſt 
you pour more at once than is neceſſary that the Pot 
may be half-full, leſt the Salt ſhould form a Cruſt in 
the upper Part of the Pot, that would be difficult 
to ſeparate. As much Water as is diſſipated by Eva- 
Poration, ſo much freſh Lye muſt be now and then 
poured into the Pot. When the ſmall Clots of Salt 
begin to thicken, and to appear in the Lye, and a 
mall faline Cruft covers the Surface of it, diminiſh 
the Fire, and with a Wooden-ſcraper, or an Iron- 
ladle, ſtir it circularly, till there remains a dry pul- 
verulent Salt. When you ſee this, you may bake it 
quite dry, without any further flirring. If you neg. 
lect this ſtirring, and the Diminution of the Fire, a 
very hard Cruſt of Salt will apply itſelf to the Pot, 
which cannot be ſeparated but with a Mallet and 
a Chizzle and not without a Mixture of ſeveral Par- 
ticles of Iron, by which violent Percuſſion, the Pot 
| which is of melted Iron, and brittle, is frequently 
ſplit. Mix two Parts of this Salt, which will be 
brown, or ſomewhat yellow, with three Parts of pul- 
x  verized Flints, or of Sand; melt them together ina 
great Fire, in which the Mixture being left for be- 
veral Hours, will turn to a Glaſs finer than the fore- 
going, but leſs durable; becauſe it contains much 
more Salt, and the Mixture is not ſo perfect. But 
we cannot determine a conſtant Proportion of e I 
Flints or Sand, and the Salt, becauſe of the Variet) 
of the Stones, For ſome Flints are more fuſible than Wl 8 
ſome others: It is the ſame; with the different Kind U 
of Sand; which muſt be evinced by Experiments 
Salt produred,in an Earthen- pan, put immediate) i r 
into che uppermoſt Chamber of the Fufpace, ct u «; 
its Favemenf, ang; calcined, with only à gentle Fi BY b 
leſt it ſhould melt, and freed of a great Quantity d 

Pat which it ſtill contains, will, become perfect 

White: Or, if you have uſed too ſtrong and long-lak 
ELL IT ©” ing 
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ing a Fire, it will aſſume a light bluiſh and greeniſh 
Dye, with which you will afterwards make a Glaſs 
more beautiful, more tranſparent, and more free 
from all Colours than the foregoing, Bur a ſtio 
Fire continued long, very much promotes this Beauty 
and Duration. A more perfect Mixture is obtained, 


and the ſuperfluous Salt diſſipated by the ſame be- 


cauſe the fixt Alkali vaniſhes in form of a white 
Smoak : Bur, it is impoſſible to diſſipate it intirely: 

For, part of it is moſt intimately joined by the Flints. 
Thence now it is plain, why Glaſſes of different De- 


grees of Beauty and Durableneſs, are produced out of 


one and the ſame Mixture, it proceeding from the 


different Degrees of the Strength and Duration of 
the Fire. For Glaſſes taken ſuddenly out of the 
Fire, grow obſcure of themſelves in the Air, and 
ſometimes fall aſunder into Powder, though the Juſt 
Proportion of the Stones and Salt has otherwiſe 
been obſerved : Which will alſo happen the ſooner, 


i there is more Salt in the Mixture than is requilite, 


PROCESS EXXXT. 


The Preparation of the Salts, fer making of cryſtalline 


laſs. 


wt APPARATUS, 


Ir. you are willing to have the fineſt cryſtalline a; 


Glaſſes *, you muſt purify your Salt ſeveral 
Times by Solution and Cryſtallization. For the 
coarſer Earth is not ſufficiently ſeparated by the firſt 
Solution; though you ſhould ſtrain your Lye through 


the denſeſt Filters, Therefore, you muſt diſſoye 


your Salt (Proc. LX XX.) a ſecond Time, and pu- 


ity the Lye by Filtration; then inſpiſſate it in the 
ſame Manner in the cleaneſt Iron- pot, till the Lye 
be at Jaſt ſo thick, as that a thin faline Cruſt begins 


. Demons called white flint Glaſs, | 
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to appear at tow! and ſmall ſaline Maſſes at the 
Border and the Bottom of the Pot: Then let the 
Lye grow cold, and reſt for a few Hours; which 


done, you may take out a great Quantity of the 
pureſt Salt, with an Iron-ladle : Continue to inſpiſſate 


the Reſidue of the Lye in the ſame Manner, till no 


more Salt can be ſeparated in this Manner, and the 
remaining Lye turns to a muddy Liquor, which 
ſerves to make the coarſer Kinds of Glaſs: When 
the firſt Salt is perfectly clean, dry it. If you purify 
your Salt thus once more, it will be fit for making 
the fineſt Glaſſes. Salt extracted out of Aſhes, and 
then purified, and calcined, may at once be rendered 
as pure as it can ever be by any Art, if by expoling it 
to a pretty moiſt Air, you let it run to Wa— 
ter and cryſtallize the Oleum per Deliquium of it, 
in the Manner aforeſaid. But it is not neceſſary 
to beſtow ſo much Labour for ſmall Experi- 


ments; if you are willing to have the fineſt eryt- 


talline Glaſſes, Pot-aſhes are to be bought very 


cheap every where, which have already been ren- 


dered ſufficiently acrid, by being burnt in the Fire, 
and become molt fit for this Purpoſe, when they have 
been purified from the neutral Salt (which is moſt 
difficultly diſſolved in Water) and from the coarſe 


Earch wherewith they are full, by a Solution in four 


Times the Quantity of cold Water, or much better 
by decanting, and then ſtrained, and at laſt cry ſtal- 
lized. There are alſo ſome other Salts which enter 

into the Compoſition of Glaſſes, eſpecially Nitre, 
which, if not pute, muſt be purificd by Solution, 
and by pouring gently upon it a few Drops of Oil of 
Tartar per Deliguium, and finally by Cryſtallization. 
It is che fame of Borax, which is prepared by Vitri- 


fications by a gentle burning, whereby a ſmall Quan- 


tity of it ſwells into a prodigious, moſt light, and 
ſpungy Maſs, of a very white Colour : However, it 
is proper to avoid the melting'of it. If you neglect 
this Preparation, the Mixture to which it is added, 

will boil over the Veſſels Fhough ever ſo large. 0 
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PROCESS LXXXI, 


The chu ing and preparing of Flints for the making f 
cryſtalline Glaſs, 


APPARATUS. 


\ULVERIZE Sand and foft Flints in an 1 
Mortar, not ruſty: And if it were ruſty, rn 
wol firſt grind in it common Sand, which will mak 
it perfectly clean, This muſt always be done, whin 
you have a Mind to make cryſtalline Glaſs clear from 
all Colour: But, it is not neceſſary to do it, when you 
are willing afterwards to tincture your Glaſſes with 
Iron. For the making of the hardeſt Glaſſes, chuſe 
the hardeſt Flints, ſuch as are the black Flints that 
ſerve for Gun-flints, and ſome very hard Quartzs 
that will reſiſt any File, All thoſe which either are 
white, or grow ſuch when calcined in the Fire, are 
of this Kind. They muſt firſt be cleanſed of the 
chalky Cruſt commonly adhering to them, then cal- 
cined in a ſtrong Fire, and thrown as yet red-hot 
into cold Water. Thus they will be ſoftened, and be- 
come the whiter, as they were blacker before. Waſh 
off the Afhes that may happen to adhere to them, 
and at laſt pulverize them in a Mortar, that they 
may paſs through a very fine Sieve, When this 
Powder is moſt ſubtile, if you have not a Mind to 
tinge the Glaſs to be 'made of it with the Crocus's 
of Tron; pour upon it weak Aqua Fortis, or its 
Plegm. Stir it firſt ſeveral Times, and let it reſt 
for one Night, then decant it, and again waſh it ſe- 
veral Times with pure warm Water t You will thus 
have Sand perfectly ſubtile, as good to make the 
hardeſt eryſtalline Glaſſes, as if you uſed Rock- 
an itlelf, dope Ft o 1158 Obſervations of 
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PROCESS LXXXIII. 

The Compyftion of eryfaline Glaſt. 
APPARATUS, 


K 7 E have already obſerved, that it was impol- 
ſible to aſſign a conſtant Proportion in the 


_ rompoſing of Glaſſes, on Account of the different 
Degrees of Fuſibleneſs in the Flints; therefore, we 

ſhall here inſert a few Preſcriptions, by way only of 
Specimen. ns V 


Take of prepared Flints pp. VIII. of the pureſt 


alkaline fixt Salt pp. V. 


Otherwiſe :. Take of Prepared Flints pp. III. of 


2 alkaline Salt, and of burnt Borace p. J. 
Otherwiſe: Take of prepared Flints pp. III. of 
the pureſt Nitre pp. II. of the pureſt alkaline Salt, 

and of burnt Borax p. + each. Of white cryſtalline 
„%%% A ̃ / ͤ -V 
If you add Arſenick, it muſt firſt be intimately mixt 
with the Salts, eſpecially Nitre, and this Mixture 
be joined with the Flints. The Effect of Arſenick 


here, is, that the Salts diſſolve the Flints with greater 


Efficacy: And it does not entirely evaporate, as has 


been already obſerved, but being in great Part fixt 


by the Glaſs tit ſuſtains the moſt violent Fire. Whe- 

ther it alſo takes away the greeniſh and bluiſh Co- 

lour of Glaſſes, if ſuch a one is produced by the Im- 

purity of the Flints or Salts proceeding from a Mix- 

ture of\metatlick Particles; and in what Manner it 

does it, if this be the Caſe, muſt. be evinced by a fur- 
/ + HE A Rs thine % GR 


ther Inquiry + 


Ik you have a Mind to, melt theſe Mixtures, chuſe 
a very Clean Vellel, th 1 cloſe at Top, that no Ei. 
thineſs may fall into it, having a ſmall Hole on the 


Side, that the Maſs within may be examined. Bur 
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irſt he baked, and glazed with a vitreous Cryſt of 
Litharge, This is done by putting Powder of Li- 
tharge into the {mall Veſſel ſtill moiſt before the bak- 
10g of it, ſhaking it in the Veſſel and expoſing it to 
a moderate Fire, after having thrown out what is ſu- 
per fluous: Which may be done in the third Chamber 


of the Furnace. Thus you will preſerve your Glaſs from 


- 


being tainted by mal Stones and Duſt looſely ad- 
hering to theſe Veſſels, which are then faſtened by 


the Litharge. Every Thipg being thus prepared, 


fll ewo Thirds of the Veſſel with one Compoſition, 


and before you expoſe it to the ſtrongeſt Fire, roaſt 


it for an Hour in the fourth Chamber, then put it 
into the Third or Second, that it may melt thorough- 


ly, there it muſt ſuſtain 2 long Fire, till it is ſuffici- 
efitly fine, and free from Bubbles: Which requires 
the Space of ſeveral Hours. To try this, touch 
the Surface of the melted Glaſs with a new Tobacco- 


pipe, to which a ſmall Portion of Glaſs will adhere 
when you take it out. Take Care, in making this 
Trial not to move 2 Glaſs: For as often as you 


do this, it contracts new Bubbles; which cannot 
eaſily go away in ſo tenacious a Maſs. If theſe 
Glaſſes are left long enough in the ſtrongeſt Fire, 
they are harder and more tranſparent than any. If 


you will have large Bits of it, it muſt be moſt ſlowly 


cooled in the fourth Chamber, and the Veſſel be 
broken, or be ground away upon a grinding Stone, 


in the Place where it is contiguous to the Glaſs. 
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VV Glbaſſes (Proc. LXXIX.) where we laid down 
the general Obſervations to be made on this Matter: 
We muſt now treat of them in a more ſpecial Man- 
ner. The Preparation of the Calx of Metals where- 


with 
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IE have already given Specimens about theſe 
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with Glaſſes are tinged, require a Variety of Men- 
ſtrua, according to the Variety of the Metals. 
Ihe Calcination of Iron and Copper is her 
almoſt by the ſame Things, the principal of wi 
are: 1. Fire alone, which deſtroys the Metals called 


Imperfect, and even Tron itſelf very eaſily without 


melting, and Copper more eaſily ſtill : This is done 


in a ſhort Time, if you reduce thoſe Metals to thin 


Plates, or to Filings, and put them in a Veſſel co- 
vered with a Tile, into the third Chamber, where 
they are left, till they become perfectly triturable. 
When triturated, let them be calcined once or twice 
cover for half a Day or more, that all the ſmall 
| Maſſes which poſſibly have preſerved their metallick 
State, may be burnt, Let the Fire never be ſo ſtrong, 
as that the Calx may have any Diſpoſition to a State 
of Fuſion. 2. Let the pulverized Sulphur mixt with 
Iron-filings, be expoſed for a few Hours to a ſtrong 
Fire, in a covered Crucible, in the third Chamber. 
Let the Filings be corroded, that they may become 
triturable, and the triturated Calx be roaſted for one 
or two Days in the fourth Chamber. It will thus 
turn to Colcothar of a dark red Colour, fit to tinge 
Glaſſes. This Action of Sulphur is ſtill quicker upon 
Copper than upon Iron: For pretty thick Plates of 
the former ſtratified with pulverized Sulphur in a 
Cloſe Crucible, being expoſed to a middling Fire in 
the third Chamber, are penetrated in a few Hours, 
and rendered brittle, much thicker, and of a dark 


Colour; and when pulyerized afterwards, put into 


the fourth Chamber in an open Veſſel, they are 

Toaſted for a few Hours, that the remaining Sulphur 
may be diſſipated. Thus you will have Calx of Cop- 
per prepared with Sulphur, ' 3. Oil of Vitriol diluted 
with Water, quickly diſſolves Iron, and turns to Vi- 


triol together with it: A ſmall Quantity of Copper is 
more difficultly diffolved by it (See Proc. LXXIII). 


The Cryſtals of Vitriol made by Evaporation, being 
dried over a warm Oven, fall into Powder, which 
mult. again be roaſted in the fourth Chamber, edul- 
1 | " | | = corated 
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rated with warm Water, dried, and kept ſuch for 
Uſe. 4. If you ſprinkle Filings of Iron or df Cop. 
per, ſeveral Times, with diſtilled Vinegar, and dry 
them again over a warm Oven; they are both cor- 
roded, and the former turns to à triturable dark 
aſh-coloured Powder, and the latter into a green 

Braſs is calcined by Fire alone, but being much 
more conſtant when made red-hot, than pure Copper 
(Prog. LXVI), you muſt calcine thin Plates of it 
in a ſtrong Fire, in the third Chamber ; taking Care, 
mean while, that they do not melt : Becauſe it, on 
the contrary, melts much more quickly than pure 
Copper. This Calx muſt be roaſted again ſeveral 
Times, in a milder but long-laſting Fire. . 
Lead is calcined, 1. without Addition, if you 
melt it in a large Iron-ladle: It preſently contracts 
a ſmall Skin at the Surface, which muſt be taken off 
and thrown away with an Iron- ſcraper: For Copper, 
if there is any in the Lead, likewiſe contains in it the 
Filthineſs which adheres to Lead: Another ſuch 
Pelliclewill ſoon be produced: Which mult be taken 
off, and kept: Continue thus to collect the Pellicles 
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run - 9 2 ain, but be all collected i in the Channel 
of the Alimb ck, and thence run down through its 
Neck i into the Recipient applied to it. Let the Diſ- 


tillation be performed in a gentle Fire for a few Days: : 


'The Vinegar ſaturated with Lead and dulcified, will 
be collected in the Recipient. Being inſpiſſated ac- 


cording to Art it forms a Heap of Cryſtals called 


Saccharum Saturni, Sugar Lead; Theſe: being 


calcined 1 in a gentle Fire, fall into a white Powder, 
which is very uſeful for Glaſſes. Calx of Lead made 
red in an open reverberatory Fi 3 and called red- Lead, 


or the Litharge commonly ſold, may be ſubſtituted 
for the foregoing, But, as the latter in particular, 
commonly leaves the Regulus of Lead at the Bottom 


of the Veſſel; it muſt be melted, before it is added 
do the Mixture for the making of Glaſs, and then 


poured into the melting Cone, and the precipitated 
Regulus of Lead muſt be ſeparated, or the Mixture 
' Prepared for Glaſs be poured into Water, if it has 

been only à Quarter of an Hour in Fuſion; and the 
Lead be thus ſeparated from the pulverized Glaſs. 
Therefore, it is alſo proper, to mix with thoſe Glaſſes 
to which Litharge or any other Calx of Lead is 


added, a Portion of Ni itre, which deſtroys the Lead, 


and 1 N it ſoon. For Litharge conſiſts of very 


ſubtil Scales, and of ſmall Maſſes of Lead ourwardly 


vitrified. 


Tin is ſtill more eaſily calcined than Lead by the 


firſt Method, and with a ſtronger Fire; otherwiſe, 
it is ſooner prepared by the following Method in par- 
' ticular. When your Tin has been melted in a Cru- 


cible by a gentle Fire, add to it half as much Lead: 


This done, increaſe the Fire by degre es. So ſoon as it 


begins to grow red, the Tin is rejected out of the Mix- 


ture, in 10705 of a Calx of different Colours. Conti- 
nus the fame Degree of Fire, till this Calx ſmoaks no 


longer, but ſparkles : Then take it away with an Iron- 


Ladle. The like will be produced again ſeveral 


Times. When it is collected, burn it quite in the 


fourth 


ti 
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Obſerve in general. 1. You muſt put your Mix- 


_ thie 


mix abour ten Grains of any Copper whatſoever, or 
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Fodtth Chamber of the Furnace: But, it will not be 


altogether free from Lead. 10 0 

© The Calxs of Gold and Silver are prepared by Solu- 
tion in their proper acid Menſtrua; from which they 
are feparated by extraction 6f the Spirits, or by pre- 
eipitation with other Metals or: Salts, Mean while, 
be aware of fulminating Gold. Cels of Gold pre- 
cipitated out of Aqua Regis by Tin, is called Caly 
Ci. Mercury itfelf being corroded by Agua Fortis 
and Oil of Vitriol, is rendered more fixt, and when 
inſpiſſated, it is ſometimes added by Arrtificers, to 


_ Compoſitiotis of Calxs for tinging of Glaſſes. Semi- 


metals are calcined by themſelves, which is eaſily | 
done chiefly wich Regulus of Antimony, or diffolved 
by Acids, and precipitated ſeveral Ways : Nay, when 
prepared with Nitre by Detonation, they may enter 
into the Compoſition of Glaſſes.  _ 155 

Having prepared theſe Calss, you will be able to 
tinge Glaſſes in a Multitude of Manners; eſpecially 
if they are at the ſame Time accompanied with ſome- 


* 


ture either in a new Veſſel, or at leaſt in a Veſſel in 


which Glaſs has been in the fame Manner coloured, 
worked, melted, and taken out. 2. The thicker 
Bits of Glaſs require leſs of the tingent Calxs, and the 
_ thinner Ones require more. 3. Uſe a Fire of ſuch a 
Strength, as that a warm Tobacco-pipe being intro- 


41 A 


| diced 9 it, there may indeed adhere to it à pretty 


: g ? 


mul the Mixture be put at once into the Veſſels ; 


but when part of it is thoroughly melted, the reſt 


be put radyally into the Veſſel with a ſmall 


Tron-Ladle; For ſome Mixtures are very apt to foam: 
of ARE we ſhall ſoon give Examples. 


s 


he green Colour is made of two Ounces of the 


Mixcure for cryſtalline Glaſs, to which you are to 
of Braſs: If you add to the Calx of Copper a few 
Grains of Crocus of Iron, you will have the fineſt 

— —— Glaſs 


. * 


Glaſs of a yellowiſh green- Colour. Thence, you will 
be able, by changing the Proportion of theſe two 
Calxs, to vary this Colour in an infinite Number gf 


Manners. | . . 
2. Glaſſes are tinged with blue by Smalt, by Zaffte, 
or by Cobalt itſelf, previouſly roaſted, by mixing 
three or four Grains of it, with two Ounces of Glaſs. 
3. Your Glaſs is brown or black, if you mix with 
it a great Quantity of Cobalt or of Zaffre, for In- 
ſtance, one Drachm. The Croci of Iron, and all its 
| Ores, have the ſame Effect, if you melt them toge- 

ther in a good Quantity with Glaſſes, Nevertheleſs, 
there is a Variety in this brown Colour: Eſpecially, 
jf they are finely divided: For, then, the blue Colour 
of the Smalt, and the ruſty Colour of the Iron, may 
.ogain de 8 
4.᷑. You give Glaſſes a golden Colour, by adding to 
the Doſe of the above- mentioned Mixture, twelve 
Grains of roaſted Manganeſe, a Drachm and a half of 
Tartar, and ſix Grains of Charcoal -duſt, or of Soot. 
5. White, milk. coloured, opaque Glaſſes are pre- 
pared with Tin, by adding to your Mixture for Glaſs 
one fifth Part of Calx of Tin, to which the ſame 
5 of Calx of Lead muſt be added for a more 
eaſy Fuſion, with one Grain of roaſted Manganeſe. 
6. If you melt with Flints alone, the double or 
treble Quantity of Calx of Lead, you will make a 
moſt beautiful Glaſs, of a yellow Colour with a flight 
oreeniſh Caſt, more. fuſible than the foregoing, that 
will ſoon reject its Bubbles, and caſts up all the ſmall 
Stones: You may alſo add Calx of Lead to the fore- 
going Mixtures. Such Glaſs will have the foregoing 
Colours in a very elegant Manner. Calx of Tin 
added in an equal, or a double Quantity, renders 


them of a milk Colour, and they may be moſt finely 
tinged, if you add moreover Calx's of other Metals. 


Such opaque and moſt fuſible Glaſſes, made of Cal 
of Lead, of the Mixture for cryſtalline Glaſſes, and 
of Calx of Tin moſt finely mixt together, and tinged 
together by Calx's of other Metals, are called Encaufia 


(Enamells.) 


An cu 
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(Enamells.) Amauſa, or Smalts. You may read ſe- 
veral Things concerning theſe Matters, in the above- 
mentioned Authors. 

PROCESS LXXXV. 
Of lydroſtatical and ſiatical Examinations of Metals and 

Re Minerals. a 


APPARATUS. 


FI HIS, as well as the foregoing Proceſſes, con- 

| | cerning Glaſſes, ſtrictly ſpeaking, do not, in- 

. deed, belong to the Art of Aſſaying. This Exami- 

| nation is performed by ſeveral Apparaius's, which 
Joo will find deſcribed in the hydroſtatical Writers, 
among which you may chufe that, which, from Uſe 
and Compariſon, you will judge to be moſt conveni- 

f ent*, Make the following Obſervations in general. 

| 1. Have at hand Water diſtilled in a Glaſs-veſſel 

on a gentle Fire, that may ſuſtain a Solution of Silver 

or of Lead, without being turbid: For, fountain, 
river, and rain- Waters, are too different. 7 
2. Let the warmth of the Water and of the Body 
to be weighed, be fixt: For, it may occaſion a very 
great Difference: Which appears preſently, if you 
weigh in the ſame Water made warm, the ſame Body 
that has been already weighed. For, it will appear 
ſpecifically heavier : Therefore, you muſt be provided 
with a Thermometer. But, you mult chule a Degree = I 
not exceeding much the greateſt Summer-hear, for — 
Inſtance go, according to Fahrenhei!'s Thermometer. | 
You muſt warm to the ſame Degree not only the | 
Water, but alſo the Body to be weighed ; which | 
may be very well done in a Balneo Marie, 


- hoes ͤ· CT bw 3 


- * Particularly the Medicina Hyd: o//atica ; or Hydroſtaticks ap- 
plied to the Materia Medica, to which is ſubjoined a previous hy- 
droſlatical Way of eſtimating Ores, by the Honourable Robert 
Boyle, Eſq; F. R. S8. Lond. 1690. in 8vo. | 
Ts „„ On ® 3, You 
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the moſt exact Manfler-. 
4.᷑. Porous, ſinking Bodies, 9 5 abſbibe Witter 
muſt previouſly be Wei a ſhallow Veſſel, full 
of very clean Water, t6 expel, as much as poſſible, 
the Air out of the Interſtices. For, it renders Bodies 
ſpecifically lighter; but, the Water that fills the In. 
terſtices of the Body to Be weighed, is indifferent 
with regard to the Water that. ſurrounds the Body, 
But, when Bodies ate tm6iſtehed; they muſt not be 
immerſed in the ſame 2 Hur they muſt be con- 
tigudus at Top to the Air. by 'thar Means, the 
Air inherent in the Intetſtices 1 this Body, will fe- 
tire quicker, and more compleatly. 
5. And as ſome Bodies do in 1 Maunert reject Water 


and fmall acriati Bubbles, that rendet Boles tighter, 


are produced at the Surface of almoſt all folid Bodies 
while they are immerſed in Water,” Eſpecially warm 
Water; they muſt be moiſtened as foon as poſlibly 
can. W i ep 
6. Therefore, you muſt FLY bitch as poſtible, give 
. the- Bodies to be weighed a ſmooth and neat Ourfide: 
For Inſtance, Metals reduced to a Jn Form, 
may very eaſily be weighed by this Method. 


7. Bodies full of Hollows, anct concealing Air 


within themſelves, muſt be reduced to a Powder, 
which myſt be ſozked in Water for a good while, 
and now and then ſtirred before it is weighed. 

8. Salts muſt be weighed either in Alcohol (and 


8 they muft all of them have the above- mentioned De- 


gree of Heat) or, if they are diſſolved in Alcohol; 
or, if you have none at Hand, you muſt make a 


Brine. ene ſaturated with the ſaid Salts, with 


an undetermined Degree of Warmth, and compare 
the ſpecifick Weight of it, by Means of a ſolid Body, 
for Inſtance of Glaſs, immerſed in it, .and afterwards 
immerſed in Water: Which Weight mult. be com- 

pared with that of the Water, 3 


3. . Sl kurt wWeig gh the Boles in «ds Alt, 1 
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The other Eucheireſes depend upon the Quality 
of the Inſtruments employed, and upon your own | 
Practice. 
Metals are more exactly weighed ſtatically, if 
you weigh firſt a certain Maſs of The ſame Metal 
rendered perfectly pure: Which is very well done, 


„by drawing it into a ſlender cylindrical Wire, and 
it 0 cutting out of it a Cylinder of a certain Length, 
v. which muſt be weighed in a docimaſtical Balance. 
F Thus you may compare all malleable Metals drawn 
. to Wire. You will be able to conclude from an 
0 hydroſtatical and a ſtatical Examination, the Purity 
1 chiefly of Gold, as being the heavicſt, and of Lin, 
as being the lighteſt of all Metals. 
ry 
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1 . | OF THE = / 
| ” FIGURES. | 
| | „ | 7 
| NE. F 1 6. 1 A relle to him the Oppes with 1 
85 8 It is called in German Munch. ut 
a. b. Its worden Handle, which is 222 ({ 
into the hollow Braſs Cylinder in the lower Part of it. - 
C. d. e. f. g. 2 he braſs Part of the Peſtle which i; 7 
preſſed down into the Ring F16. II. filled with Aſbes, u IM a. 
make the Cavity and Upper-border of the Coppel (F 177.) in 
e. 1s a ſpherical Segment very well poliſhed, which 
W to the Cavity of the Coppel. 
EH 8 projecting Border, which forms that of WM 2: 
the 2 8 85 : 
c. g. Is the bellow. 2 C ylinder, into which le 0 
: Handle a. b. is received. 
„ Fi. II. 4 braſs-Ring, . in n W De 
Sewn according to the perpendicular Section, repreſent- % 
E truncated Cone, open at Top and at Bottom, which . to 
Y is filled with the Ajhes to be preſſed down with the Peſtit 
Fro. I. The pricked Lines mark how deep the Peſtle muſt 
be thruſt, befare its Border d. f. reaches the Sides of tht 
Rin, | 
© is 15 proper to Aqui os at Hand three or feur ſuch i Ba 
Rings of different Sizes, with Peſtles correſponding to Al 
' them. The leaſt of them muſt form a Coppel, of + of al 


Incb; the largeſt of them muſt form 4 Coppel two Inches 
2 out to oui. . : 
10. 
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Fro, III. 4 Coppel cut perpendicularly, 


a. b. c. The C Cavity that contains tbe Metal. 
d. The Bottom of it (F 176.) 


Fic. IV. A Box made 97 Plate. braſs, and open at 


1 * ; being 3 of an [nchi in Diana, and three Inches 

ig 

þ a. b. 116 Cover, koving at Top a fre cloſe Ha 
. 


E f brongh the Pores of which the bes wherewith 


the Box ts filled may be ſhaken out (S 178.) 
Fi6. V. A wooden-Peſtle like that F 10. I. to make 
Teſts. 


Teſts. 
h which is filled with a Maſs of Clay, and incompaſſed 


with a. a. b. b. an iron-Ring, leſt it ſhould break afunder 
7 (F 187---191.) while the Matter is beaten into it. 


7 Firs. VII. A ſeorificatory Teſt cat perpendicularly, | 
i 7 he Diameter of it muſt be about two Inches. Its Bottom 
% a. b. muſt be narrower, that it ray Sooner grow warm 


.) in the Fire (\ 186.) 
00 c. d. e. Its Cavity. 


Fic. VIII. A large aſh- Veſſel, or Coppel, Incom- 


of paſſed with an iron-Ring h. i. Kk. l. 


a. b. c. The Cavity of it, lite a ſpherical Segment, x 


be ſurrounded with a Border d. e. f. 


x 
h. i. k. I. An iron-Ring, to retain the Aſhes (5 185. ) 


Ie, FIG. IX. A Shaver, curved according to the ſaid 


2 e Segment, to cut the Aſhes preſſed cloſe, in order 


o make the Cavity of the afÞ- Veſſel n 10. VIII. 4 

a, Its Edge. 

b. Its Back, 

e. d. Two Handles to Buld it 6 184. No 3.) 

Fic, X. A Hand rowling about a ſmooth wooden - 
Ball, therewith to preſs cloſe to the Cavity the dry bone- 
Abes ſprinkled upon it, that it way be made very ſmooth 
0 184. Ne 3. & 4.) 


1 b. C. 1 be convex Part which forms the Cavity f the 


Fic. VI. An bollow wooden-Ring cut perpendicularly, 5 


6 2 . Fi. 
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FIG. XI. A large aſh-Veſſel, framed i in an earthen; 
Diſþ a. b. c. d. 
e. f. g. Its Border (§ 184.) 

h. Iis ſpherical Cavity. 2 

Fid. XII. A toothed, wooden- Peſile, to preſs cloſe ths 
Aſhes put into the earthen Diſh (F 184. Ne 2.) 

FIG. XIII. A ſmall, ſemi-eylindrical Mould, to form 
the decimaſtical Mujſie. 

a. b. c. d. Its convex Back, 

c. g. a. lis hinder-Plane. 

b. d. e. f. Its fore-Plane. 

h. A Hole in the fore- Plane, wherein to faſten th 

4 Screw, p. with which the Mould may be pulled out, 
.  eohen the back and the binder-Plane of it are covert 

with Clay cloſely applied to them (F 199. No. 200.) 
Pic. XIV. A concave Mould, which being applied 
to the foregoing (Fic. XIII.) the Mulfies are mai: 
ſooner, and more ſolid, 

I. A ſemi-cylindrical Cavity, which is 1 des the 
foregoing convex Mould (FIG. XIII.) to make the Thick- 
neſs of the Mule. The hollow Surface . it is don 
over with the clayey Matter. 

m. The hinder-Board, where the Muffe muſt be cloſe. 

© <4 T be fore-Board, which ſerves for pref ing the Matter 
7 

| 1 1 i. k. k. Two Screws: the ſcrew-holes of hh; art in 

the hinder-Board, to make the hinder and the fare: -Board 

draw towards each other, _ 

o. n. The upper-Board which ns the Bottom Or 

Floor of the Muffle. It is furniſhed with another ſmall 

 Iranſoerſal Board, q. that it may ref 0 the yer of 
_ the Screws g. g. (S 200.) 

s. The Nuts 7 le Screws g. & 


PLATE II. 


Fi. I. 4 f ecimabitat Muffe, with a fot Bottom 
It is ſeen on the fore- part, and / de-ways (F 194. 9 
Fis. II. 4 docimaſtical Muffle ſet upon a moveab!? 


Bottom, and to be ſeen o 0 the hinder- Part, and — 
8 10. 
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Fic. III. A fpheroidal Muffle, which is put upon 
the large Teſt ſurrounded with an iron. Ring (P. Ar. 1. | 
Fic. VIII.) ($ 201.) | 

Fic. IV. A wooden-Mould, upon which the Maſs 
of Clay deſigned to make the ſphercidal Mujfie (F16, III.) 
is put (& 201.) 

Fi. V. A melting- Crucible with 4 broad Axt Foot. 
It ſerves chiefly to examine the waa and Lead-ores 


| (F 202. ) 


Fic. VI. Another oli: Gracie triangular at 
Top, fit io pour out the melted Maſs (S 202.) 
Fi. VII. A hollow wooden-Viould, cut perpendi- 1 
eilarly, ſurrounded with an iron-Ring, divided into two 
Parts in the Middle, that it may be digjoined by taking 
off the iron-Ring. The ſmall . (Fi. V. } - 


| are made therein (S 203.) 


Fic. VIII. The Peſtle belonging to the Mould (FIC. 


VII.) I ſerves to make the Cavity of the ſmall melting 
Crucibles. Fic. V. (S 203.) 


Fre. IX. A hollow Mala, fit to make the triangular 


| melting Crucibles Fic. VI. Cut likewiſe perpendicu- 
| larly, and to be ſurrounded with an iron-Ring. There 


is a Peſtle belonging to it, liłe that of Fic. VIII. The 
inferior Part of which, however, which forms the Ca- 
vity of the Crucible, muſt be of a triangular e 
Figure (F 203.) 

Fi. X. K. B. mark tbe Covers, to cloſe the Jave | 


| and ſmall melting Crucibles (S 208.) 


Fi. XI. A ſmall ſeparatory Scud < 209. ) with 
a Paper-Stopple. 

Fic. XII. The Trevet whereon the ſmall Cucurbiie 
(Fre, XI.) refts (S 210. 

Fis. XIII. The edulcoratory copper-Skellet, to waſh 
the ſilver-Calx that has been precipitated out of 5998 
Fortis by Copper (§ 211.) 

Fic. XIV. A ſmall golden. Diſn to heat the Gold in 
red-bot, from which Silver has been eraded by Aqua 
Fortis (& 212.) 


Fic. XV. An a et <obereon Ihe ſmall. Difh _— 
| (Fic, XIV.) a ſupported (F 213.) 


G 9 83 "My 
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Fic. XVI. The wooden or earthen waſhing-Trough 
or Tray, lo waſh off the lighter and utprofitable Park: 
cles adhering to the Ores. It reſembles a ſmall Boat, i; 

about one Foot long, and a few Inches broad aud. deep. 
The binder and big ber Part of it ſerves as @ Hendl 
to it (§ 214.) 

Fid. XVII. The granulatory wooden Box ($ 213.) 
Fi. XVIII. The granulatory cylindrical Machine, 
put upon a Veſſel full of Water, Jo that its under-ſfide 

may be immerſed in the Water. The Metal to be gra- 
nulated is poured upon it while it tyrns (S 217.) 
Fi. XIX. The melting Cone, which 15 F Copper 
or Iron (F 220.) = 
Fig. XX. A Set of Moulds to nale Tngots Q 22 3 ) 
f Medals. - 

Fic. XXI. A Mould with bent Segments, for 

the metallick Regulus's which are to . pu inzo the Cop. 


pel (5 224.) 


PLATE III. | 


Fic. I. The Docimaſtical or EGuy- Furnace. 
ada. b b. c. 7 be Von of tbe fe! Furnatt ( 
(9232. 0 
7 
q 


d. Its Aperture at T oÞ. (Ibid. No 1.) 
e. The Door of the Aſb- hole. 
k. k. Sliders to ſhut the Door, © 
f. The upper-Door that is contiontne to the Muff ? 
whichis ſeen within, in its proper Situation, __— with f 
two Coppels init, 2 
J. I. Sliders to ſhut the upper-Door. j- _ 
m. An oblong Hole in one of the Sliders. : 0 
n. Another ſemi- circular Hole in the. other Slider 
tbrough which one may look into the e when th 
Dcor is ſhut. 
Jg. g. h. h. i. i. Ton- Plates, ect to the Fu urnact, x 
and making between. them and the Sides of the Furnact, 
Grooves in which the Sliders of the Doors may move. 
0.0. Teo Holes, towwbich two others like them mad: 
in the binder. part af the Farroce. 40 corr e and 
2 rougs 


7 
De 
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thraugh which two ſmall iron-Bars are introduced to 
ſuſtain the Muſfie. 

p-. A round Hole open in the upper-Part of the Far- 
nace, that the Aſhes and burning -Coals may be fired 
with a ſmall iron- Nod introduced through it. 

q. The Cover, which may be moved backward and 


foreward, between the iron- Plates c. c, rivetted to the 
| Right and Left upper- E dge of the Furnace, and turned 


down. 


to 4 Segment of a 0 Yunder faſtened al T of of the Co- 


ver q. 

wy Ti be Ears of FY Cover, ſerving as 4 Funnel, or 

Hue, and upon which an iron-Pipe may be put. 
t. The conick Tube to be put upon the Segment r. of the 


Cover, ſerving as a Funnel or Flue to excite the Fire, 
Fic. II. A ſquare Ledge divided into two Parts, 


and to be placed ichn, at Top of the upper- Border of 


the Door of the Aſh- bole (FIG. I.) e. and upon which the ; 
| Lute wherewith the Furnace is inwardly done over, and 


the ee iron- Bars woich ſuſtain the Grate, do 
ref. 
Fis. III. L the e e Section of the Furnace 


(F 16. I.) paſſing through the Middle of the fore and 


hinder-Surface, that one may openly ſee the inward Diſ- 


| Poſition of the Furnace, 48 if one Aud look into it ſide- 


ways. 


pofition, as if one ſboul look into 7 backwards and for- 
wards, 

Fig. V. An elliptical wooden Mould, According to 
cobich the inward Cavity of ihe Furnace repreſented in 
the following Fi6. muſt be formed. 

a. Tbe upper Part cut off, which forms (Fic. VII.) 


the inferior Extremity, muſt be cut off in the fame Man- 


ner, to make the Body f the Furnace. 


Pic. VI. The melting F urnace, made according 10 
the Mould (Fic. V,) 


d. An iron Ring. applied to the 3 of the Fur- 


ety: to beld in 1he. Lute wherewith the Inſide of the 
| G " &# Ns Frurnace 
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Fic. IV. T be Furnace cut perpendicularly, the Se F 3 
paſh ng through the Sides of ut; to ſhew the inward Diſ- 
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Furnace is done over. Alike one is faſtened at the lower 

Part of the Furnace. 

e. c. Ears, to lift ip and manage the Furnace. 

c. c. Two Holes, facing which there are two other 

like ones behind, through which are paſſed the 11wo ſmall 

iron-Bars(Fic. XI. .) wherewith the Grate(Fie, XII.) is 

ſupported. 

. VII. The Cover, to ſet upon the Furnace, when 

4 firong Fire and Draft of Air is neceſſary, The Figure 
of it may be the Complement of the Part cut off of the 
Elligſis (Fre. V.) a. 

b. I Door bung on Hinges, through which the Pu 

| of the Fire is introduced into the Furnace, _ 

c. c. The Ears of the Cover. 


d. A Segment of a Cylinder, upon which an iran. 


Tube may be put in the Manner ef a Funnel to in- 
creaſe the Fire, like that put pon the decimaſiice 
Furnace Fis. I. 3 


Fic. VIII. The Door of the Cover of Fro. VII ſeen 


_ the Inſide, with a projecting iron Plate all round it, to 


| faſten the Lute wherewith it is coated. 


Fig. IX. The aſh-Hole, or bottom- Part, on which 


the Furnace (Fig. VI.) is put. _ 

ci. An iron- Ring on biz the Furnace is Keel 

d. A Hole Io introduce the Noſel of the Bellows. 

b. 4 Door, to admit the Air, and take out the Aſnes. 

Pio. X. Another bottom-Part, coated within, aud 

1 5 forming the Bid f. g. h. which receives the nr A Metet, 
ci. A Hole to introduce the Poker.” 

d. A Hole for the Noſel of the Bellows. 


e. J V oe from which the melted Matter may be 


tet out of the Bed within, through a Channel that 
reaches from the Bottom of the ſaid Bed 8. down to 15 
ſaid Hole. © 
Fic. XI. Two fi nall ron. Bars, hich are intr0- 
duced through the Holes o. O. of the docimaſtical Furnace 
Fic. I. or through the Holes c. c. of the melting Pur- 
nace (Fi. VI.) mthe former to ſupport the docimoſiical 
| Mn Ne, and to ſupport the Grate in the latter. 
pa XII. 125 Grate ler the melting Furnace, _ 
1c. 


19 
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Fi6. XIII. The ſame bottom- Part of Fic. X. but ſo 


diſpoſed, as that the melted Matter collected in the Bed 


of. it, may be let out through the Hole e. Fic, X. and 
be received into a Baſon i. placed on the as de, fur- 


rounded with burning Coals. 


PLATE IV. 


Fic. I. 2. be Albano ($242, ) 
a. a. a. a. The Tower of the Athanor, or chief Fur 


"mace, which receives the Fuel of the Fire : The pricked 
Lines indicate the Thickneſs of the Wall. 


b. b. b. b. The inner Sides which form the Cavity, 


and are each ten Inches long. 


c. The Door of the aſh- Hole, 
e. The upper-Door. 


d. The Grate, which is placed en even with the Bottom | 


of the Door e. 


f. The Cover wwherewith the ber- Aperture of the 
7 ower is ſhut. 


g. g. 4 Flue, den h the Fire aſcends from 
| the Tower into the firſt Firnace, ? 
h. h. h. h. A hollow Priſme, woich ferms the ff _— 


ſecondary Furnace. 


i. i. A ſemi-cylindr ical Arch, whernoith the aforeſaid 


 Priſme is cloſed at Top. 
Ek. k. k. k. An iron-Plate aan wt thin, wherewith 
the fore-Part of the firſt ſecondary Furnace ts ſhut. 
I. A round Hole in the Plate k. k. k. K, through = 

which the Neck of the Veſſel 7. may be paſſed. 


m. A Stopple, wherewith the Hole . may be Hut. 
n. n. Irou-bars. 


. O., 0. 0: * fatenedi in the Wall to receive 
8 Iron bars. 


6. An iron Door to fout the Flue = g. 


p. P. Pp. p. Iron. Heins, with which the ſaid Deor may 
be lifted up ; 
*.% Es ikronwbich the Door may be ſuſpended with 


oe Chains at 8. any determined Lig bt. 
q.4.q 9. 


* 
> 
—— — ——— — ——ñE—ͤ—ẽ r — agg ett. en, ts — — — — 
f " —— 1 
— — —— a. on. ann bu * : —_ Y 3 — — — 
3 8 r . + oro 
. 
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g. q. q. q. The Funnel of this Furnace. 


I, r. Au iron-Plate, ewherewith the Funnel may | 


Hut and opened. 

8. 8. S. S. A ſquare Iron-Frame made of a double Plate, 
receiving the Plate r. r. 

. © norver Flue, through which the Firg paſſes 

From the firſt ſecundary Furnace into the ſecond. 

u. u. u. u. Another ſecundary Furnace cylindrical. 
Vi. v. Its upper circular Aperture, oped at the fore- 
Part, 10 receive, 

w. w. An iron- Pot which is to be Mg in this fe 
| cond ſecundary Furnace. 

xX. X. An iron-Ring, by which the Pot w. w. reſt 
pon the upper-Border of the Furnace, 
y. Au Segment cut out of the Pot, and correſponding 
; with the foregoing v.v. 
2. A Flue, which conveys ale F ire from the Jecond 
int " oo Furnace, © 

. I. The Third ſecundary Furnace like the 7. 
3 Pb baving alſo a Pot. 
2. 2. 2. 2. The ſecond Funnel, 

3. A Plate, to ſhut open the Funnel. 
4. An Aperture which leads from the third Furnac 

into the Funnel. 

6. 5. 5. The third Rummel. wel INN | 
7. An earthen Retort, placed in the 51 Ganley 
Rae Kk. K. i. i. r its en ee toe Hal 
of the'Daor thereof. 

8. A Recipient. 

9. Aglaſs-Retort, placed in the drr Nur Gy the ſued 
an Furnace, which Pot 1 is filled with Sand. 
10. A Recipient. 

11. A Cucurbite Placed i in s the Pot of the third Fur- 
"Hacks d 
157. Stands, which ſupport the Wen and which 
15 mey: he raiſed, or lowered with Screws, = 

Fi. II. 4 Pair of Tongs, to dale 1. Te os * 

Coppels out of the Fire. | 


a. An iron-Rivett, wherewith the two Logs of the 


Logs are joined. | 
; = | b. The 


ct 
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b. The ſemi- lunar anterior Part of tbe Tongs, 


s wherewith the Veſſels are taken bold of. 
c. The Ears ene the T "ongs are laid beld of 
and managed. | 


F.. III. 4 Pair of Pincers, to take up ſmall 
Grains, and ſmall Weights, 


Fic. IV. A Pair of Tongs, to take Crucibles and 

abe; open Veſſels of a middling Size, out ef the Fire. 
| Fre. V. A Pair of Tongs, to embrace large Cru- © 
| cibles, and the largeſt Veſſels charged with a great 


Quantity of Metal. 


a. A ſingle ſemi-Cirele faſtened at one of the Legs if 


the „5 
b. A double ſemi Circle faſtened at the other Leg, 


| which. intercepts the foregoing A Circle a, When you 
fut the Tongs. 


Fro. VI. A ſmall iron-Hook, 10 fir the Matter 
in the Tefts put under the docimaſtical Muffe. 


| Fic. VII. A Rod of Iron, two Foot and an half long 72 ; 
and half an Inch thick, to ſtir the burning Coals and the 


Aſoes upon the Convexity of the docimaſtical Mile, Put 
in the. Furnace PLAr. III. Fic. I. 


Fic, VIII. An iron-Hook, three Foot long, and from DN 
4 quarter to half an Inch thick, to ftir the Maſſes i in the 


Crucibles put in the wind- Furnace. 


Fre. IX, The Poker, wherewith the melied Metal | 


or the Scoriæ in the large Teſt are ſtirred. 


Fre. X. A Poker, to be introduced through the Door 
of the afh- Hole, to free the Grate of the Aſoes or ſmall 8 


Coal; wherewith it is obſtrutted. 


EIO. XI. A ſmall iron-Ladle, with a long Handle, 
wherewith the Matter is put into the Valels 1295 are in 
| the Fire, 


Fi. XII. A 1 5555 a 91 in Ia ; 
Fig. XIII. A cementatory or blow- Pipe. 


Fic. XIV. A. Smith's Forge not deſcribed indeed 
among the foregoing Furnaces," but eaſy to be known from 


this Figure, as much as is required in Practice. 
a, A double Pair 7 K Bellows. | 


b 


|; 
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b. A Hole made in the fide Wall, through which the 


Nozel of the Bellows communicates with the Forge. 


c. A ſmall Pit, in which the V. Hels or the Jarger 
7: oft may be put. 

Fic. XV. A. a Furnace, for a large Teſt co. 
vered with a Muffle, the fore-Part of which is open, 
that the inward Dip tion of it may be ſeen. 

a. The Teſs. ; 


b. The Mule. | 
c. c. Two air- Holes, through which the dir 2 


enier 1c excite the Fire. 


e. e. e. e. Apertures which Alen the . 
B. A like Furnace, ſbut before. 


d. A Door to which the Muffle is contiguous, that the 


5 Metal and Scoria S May be ſeen eas and Pe ed. 


PLAT. V. 


Flic. I. 4 Pair ef double Bellows, with their 
Frame. 


A. a. a. a. low ſtays, faſtened to the Uprights of the 


Frame of the Bellows, every one of which may receive 


the Trunions or Axles of the Bellows, that they may be 
raiſed or lowered at pleaſure. 


b. b. Iron-Keys, wherewith the Trunions are faſt 


ened, leſt they ſhould ſip of when the Bellows are 
worked. 


c. c. Two Uprights, which receive e the Nozel of the 


125 Bellows, 


d. d. d. d. Holes in the Uprig bis CC 
e. An iron-Pin, which being es through the Hole | 


d. d. d. d. ſuſtains the Nozel of te Bellows, that it may 


be raiſed or lowered. 


f. A Weight, which ditends the lower Part of the 


inferior Bellows, 


g. A Weight, coberewith the upper Part of the 


. Bellotus are charged, that they may be preſſed dewa by 


4 determined Force. 
h. The H andle, <oberewith the Bellows are wor 22 
4 


— 
. A — . ig bi TA ——ů — Lhe abated, Sx" i bee . 
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i. A Chain, on wobich the Bellows are ſuſpended, 
when at refs. . 
Fie. II. The docimaſtical Balance, 
a. b. The Beam. 
r 
Fi. III. The Fork. 
a a. Two Holes, in which the Axis turns. 
d. d. Two Holes, which retain the Claſp. 
c. The Needle, which ſhews the Equilibrium. 


b. An Aperture, that the Tongue (FIG. II. c.) may 


be ſeen in the Place where it car carTe{ponds to the Point of 
the Needle. 


Fie. IV. The Claſp, os 
Fire. V. A. A. The Diſhes, or Scales, pn” ON are 


ſuſpended with Silk-ftrings, on the Extremities of the 


Beam (FIC. II.) a.b. 
B. B. Two moveable Diſhes, which, being loaded 


with the Weights and Things to be goes, are pu | 


into the foregoing Diſhes. 


pended. ©: 

. The Pedeſtal. 
b. The Pillar. 

, in Am, 
d. The frſt Pully. 

e. The ſecond Puy. 
f. The third Pully. 
g. Another Arm. 

h. An oblong Hole. 


Hole h. 


with the 1 may be kept raiſed. _ 
FI. VII. A Cale, i chich the Balaute i pu 1. 
A, a. a. The Windows. 
b. The Support (F16. VI. ) with 150 Balance. 


c. The Sitk-ſtring conveyed through a ſmall Hole made 
at bottom of the fare- Window, wherewith the Balance 


may be raiſed or lower ed, whenthe Caſe is Hul. 


Fic. VI. Support, on which the Balance i 15 fu 


I, 4 ſmall Plate, 10 be introduced through the - 


k. A Wei, ght e on 4 Sill. ſtring, where- 


„ „ 


1 — 


— 


462 Explanation of the Frevnts. 

e. e. Drawers, wherein the N eights, OY" and older 
ſmall Utenfils are put up. 

Fido. VIII. I fbews the Weights incloſed in a 2 Box, 
Fic. IX. The Proof- Needles, faſtened together. 
a. a. a. The Extremities of them which are . 

againſt the Touch. ſtone. 
FC. X. The Touch-ſtone. 


PLAT. VI. 


Fi. J. The gleſs-F urnace to be fern on the fore 

"T. :.--. 

A. The inferior Chamber, which is the 52 bole, 

24. [ts Door through which the Aſhes are taken cut, 
and the Wind is admitted either immediately or by 

Means of the Pipe b. which is conveyed thither from e 


Fn I Hole made in the al of the Laboratory. 


c. The Place where the iron-Bars are put. 
di. d. The Ledge upon which the Tron. bars , and 
by whereon the 22 . 
B. The ſecond Chamber, gar. lau. 
e. The great Door. 
f. f. The ſmaller Doors. x 
C. The third Chamber. C2 
g. A Hole, through which the Flame 755 from th th 
5 ſecond into the third Chamber, 
b. h. H. Derr. | 

i. i. The Hearth or Floor. 

D. The fourth Chamber. 

k. k. A e Hole Jer the val: f the 
Fire. 

I. The Door. 

m. The Funnel, . 
n. n. n. n. &c. prick Lines, ſexving the Forn of the 
inward Cavity of the Furnace. 
d. o. o. o. o. o. o. Small Holes made through ever 
Door. 
Fic, II. 7 be Furnace repreſented at the binder 
Part. 
5 Fi. III. The Picture of the Farngce cat perpes 
dicularly in the Middle: Together with a . 

1 — — 0 
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of the V. Yes within. The Letters 8 with thoſe 
Fi. I. 8 

7 Fic. IV. A cyli 1 Veſſel ſhut cloſe at Top, 9 
a. A Hole through which the Matter may of put 

into it, and examined when therein. | 
Fig. V. A common triangular Crucible, adapted * 


the fame wah as the foregoing F 10. IV. 


1 
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It diſſolves Silver dhe 
dry way . $98. 
> bs Production oh 
———=- Sulphur 85 
 —— (vague Foffile) _ hid. 

g (vegetable) : 
Zthiops Mineral 353 
Air too impetuous diminiſhes the 
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Its Matrix's 7574 
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— Preparation 413 
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A 189 


Amalgamation 21, 22, 180, 252 
Amarill. See Smiris 


An 447 
Amber 12 
| Amianthus ö 


h e 101 


— — = (Crocus an 358 


— — (Eliquation of ) out 


of its Ore 350 
— — tiver of) 358 
—ore} 19. 
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—— (Simple Regulus of) 


361 
— By Metals 364 
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2] 


a be turned into 
Glas | 1 | 24 
(Glaſs of 15 359 
= 1s very rapacious 24 
Its Rapaciouſneſs in- 


heilte by a Phlogiſlon ibid, 


Anvil | 99 
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Aqua 


L 1-4 4 SS.” - 
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— 
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8 See Acid of Nitre 
38 


Tat i Stones called) 9 Bley-ſack 216 
Arenick 6, 129 —— Schweiffig 149 
——— a ſem-metal *. 5 Blicken 213 
les hidden in ſeveral: Blood-ſtone, or r Blut-flein 137 
| Minerals | 131 Bole | 9 
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— Go 
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392 
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Expels the Spirit of 
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y 396 
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 Metallur 198 
"hr Phyſick. 199 
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—— [ts Structure _ ibid 
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ibid. 


128 
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Cadmia rornscum bs «6 378 


Coraleum Montanum 14. 


Calaminaris (Lapis), or Cala- 


mine 140, 715 376 
Calcination 190 
Calxs of Metals 26, 27, 443 
(Refratory) ibid. 
Calx Cafly | 445 
Caratura. See Allay 
Cementation 270 
Cement - Kupfer 6g: .. 
Waller ibid. 
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(Gradatory) 274 
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Chalk 10 
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Coating. See Lorication 74 
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Coppelling 188 
Coppels | 52 
Are defroed by Anti- 
mony 226 
H h 


Coppels 
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466 IND 
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its Ores 301, 303, 304. 
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ibid, 4. 


| — The Waſting of) 
326 


g 9 (Examination of ) 
by a moiſt Precipitation 327 


Copper (Regulus of Crude) 311 


——— Lying hid in moiſt Men- 


ſtrua i is found out with Alkali : 


„ 3.7} 
— (Black 307, 308, =." 
1 Is precipitated out of 
Iron by Sulphur 313 
UTI Is purified by Scorifica- 
con 208 
— = Freed from Iron by Lead 
320, 321 
— (melted) will not bear 
Cold nor Moiſture - 323 
Corafcation. See * _ 


_ Crucibles 66 


Denen (ſmall ere) 69 


v. 
Dim (The ſmall golden) 69 
Docimaſia (Definition of ) 1 
_ (Objects of) ibid. 
wa — (Cee) 4 
— — (End of) ibid. 
D | 1343 
oy | | e E. 
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Edulcoration | 195 (31 
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Ry 805 2209 33 
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Elutriation 18897 

Eneanſta 446 


Errors to be avoided, proceeding 
from additional en 


217 

Examination of Ores, by Vitri. 
fications | T7 444 
— = Sc, is uncertain 


—— . (Statical, and * 


dead) 447 
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Fabl- Er- act. 14 
— Kupfer Ert bid, 
Fallung ” 196 
Figure (The) of Minerals i 18 not 
conſtant _ 8 7 1 
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Flowers ; 188 
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— Reducing) | 50 
(White) | 0] 
Foſſils. See Minerals 


| Fourthing. See Arta 
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— (Deſcription of the) of 
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427 

Fuſion 184 
bet” e 
e 147 
Garnate 151 
Gifft- Mehl 39 
Glaſs 3, 18 
—— Gall | „ 
| —— Of Lead 18, 19 


0 — Kopff. See Hæmatites 
| 2, 21 


fol. 


Gold 
— (Native) | 


TCC 


of Lead, 1s eaſily ſcorified 

' ibid. 

— when mixt with Antimo- 
ny, 1s not. atraQed. ty the 
 Load-ftone 3237 
— when melted, loſes. Its 
eil 
ls freed from Sulphur, by 
| abſorbent terreſtrial _ 

| ibi 


— Becomes malleable by Re- 


duftion, and by dammering 


EN 
— Turns to Steel, 1 a Ce- 


Hh 


300 
— Is ſoon ſcorified by Arſe- 


340 
Litharge 
——ů Turns Stones into Glaſs 


| JE Does: not diſſolve Metals | 
unleſs they are Gaps ibid. 
Lorication, or nos i (74 
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Gold (Fulmindtin ) 261 mentation with inflammable 
— — — ( Adution of) fixt Bodies - 011844 
| 285 Meked with-Pitch-coal 347 
Gold- Olde: 14 And by Fuſion, and Hams. 
—  (Metting Precipitation of) N mn —548. 
| . (The purifying of) with Kupfer Glantz. 145 
. crude Antimony 275 - Glaſs-Ertz _ ibid. 
—— s not found in any proper Nickel. See Copper- 
re 1358 % fill. E Gow | _ 130, 146. 
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